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Regency Scanners 

Bring you the Excitement of Police, Fire, Emergency 
Radio, and more. 





'Mobllft use BubjHCI Id 
rftrtritTIcn In wrtjin 



€ Cj^jE L ECT RON I CS, INC. 

7707 Records Street. Indianapolis, Indiana 46226 



Our radios deliver the local 
news From bank hold-ups lo 
three alarm fires, ft’s 
on-the-scene action. While 
it’s happening from where it's 
happening ... in your 
neighborhood . 

You can even listen to 
weather, business and 
marine radio calls. Plus radio 
telephone conversations that 
offer more real life intrigue 
than most soap operas. And 
with our new model MX5D00, 
there's even more. 

UNIQUE CAPABILITIES 

Introducing the all new 
Regency MX5000, a 20 
channel, no-crystal scanner 
that receives 



continuously from 25 MHz to 
550 MHz. Thai's right? 
Continuous coverage l hat 
includes CB, VHF and UHF 
television audio. FM 
Broadcast, and civil and 
military aircraft bands. Plus a 
host of other features like 
keyboard entry, a 
multifunction liquid crystal 
display that's sideltt for night 
use, selectable search 
frequency increments, and a 
digital clock. 

PRACTICAL 

PERFORMANCE 

Another new addition to the 
Regency line is the 3D 
channel MX3000. It's digitally 
synthesized so no crystals 
are necessary, and the 
pressure sensitive keyboard 
makes programming simple 
What's more, it has a full 
function digital readout, 
priority, search and scan \ 
delay, dual scan speed, \ 



and a brightness switch for 
day or night operation. 

AT HOME OR ON THE 
ROAD 

With the compact design, 
slanted front panel, and 
mounting bracket the 
MX3000 and MXSOOO are 
ideal for mobile* use But we 
also supply each radio with a 
plug-in transformer and a 
telescoping antenna so you 
can stay in louch at home. 

See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and 
other new Regency 
Scanners. Or, write Regency 
Electronics, 7707 Records 
Street, Indianapolis. IN 
46226 






on Black & Decker Professional Tools. 




Includes 



Palm Grip sunder (4010), 

Two-in-one sender 
L i. i Sands, removes dust 
Y % wifhsnexdUifrB 
V-S vacuum 



VSH Molgun’ Drill 11172-1 

The rugged one for CrttiM 

-duly JSC 



4)4“ Angle Grinder (4247). 
Big power, small size 
to get Into tight places 



Nowyou'rt flOlng to get an even better value on 

some of ft® highest quality power tools in America, Make it 1 

any one of these B&D Professional tools, and you get a 
"' s v cashback check with proof of purchase. See your nearest 
/ participating Black & Decker distributor or dealer listed in 

/ t the Yellow Pages under "Tools— Electric." Or call us at 

4 WVy *?-"• ii 800 ^ 447-4700 for his name. Don’t wait, 

i Offer ends February 25 , 1984 . 
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. . . now for your Free Lifetime Security Feet Kit! 



Your FREE Lifetime Security Fact 
Kit tells you how to make $12 00 to 
$18.00 an hour in your own Foley 
Full-Service Saw and Tool Sharpen- 
ing Business. Your FREE Fact Kit 
explains how you can: 

— be your own BOSS! 

— work full time or part time, 
right at home. 

— do work you enjoy and take 

pride in. 

—Operate a CASH business 
where 90c of every dollar you 
take in Is clear cash profit. 

And it is so easy to learn, Foley 
gives you all the facts and instruc- 
tions. No previous experience or spe- 
cial training is necessary. AU you need 
is the desire and ambition to be your 
Own boss. Foley tells you everything 
you need to know to be successful. 

There's plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Laam 
You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry . 

Profits from your Foley Full- 
Service Sharpening Business can 
provide . . . 

. . . CASH for future security 
or supplemental income 
. . . CASH for travel, vaca- 
tions, fishing trips 
. . . CASH for the things you've 
always wanted! 

And you'll be able to set your own 
hours and not have to worry about 



layoffs and strikes. There are no fran- 
chise fees. Best of all — age or phys- 
ical condition is no barrier — any age 
person can succeed. 

You can be like Steve Taylor of 
Brookville, Ohio, who told us: 



. . the first year I grossed 

$21,000.00.” 



Or James B. Jones, of Albuquer- 
que, NM who reported!: 

"This past summer my sales and 
service amounted to almost 
$6,000,00 a month.” 



But you’ve got to get the FACTS 
before you can get started. So CALL 
NOW for your FREE Lifetime Secu- 
rity Fact Kit. It’s yours to keep with 
NO OBLIGATION and NO SALES- 
MAN WILL CALL ON YOU. 






□ YES, ! want Id know mow! Pleas* rush my 
FREE Lifetime Security Fact Kis, No oblf- 
natimiand no aSasman wU call 



If you prefer, you can mail us the 
coupon below to receive your FREE 
Fact Kit, but you’ll get it sooner if 
you call NOW. The number is 1 (800) 
845-3000. Call any time of day or 
night. WE PAY FOR THE CALL. 
Utah residents please call I (800) 
662-8666, 



LIFETIME 
SECURITY 
FACT KfT 



NAME 



| ADDRESS 

J CITY 
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EDITOR'S 

NOTES 



Ulfhen the bells ring on SJew Year's eve, will we real y begin living out 
Wm George Orwell's kind uf 1 984? Or will things be pretty much the same 
as they've always been? 

We posed the question to a group of prominent men whc. quite expectedly, 
do not agree among themselves (page 60). Their lack of agreement is reas- 
suring. but chances are you'll find little comfort in Malcolm Forbes's conclu- 
sion; "'By George, how awfully right Orwell was." 

a 30- or 40-year-qM copy of PM in the hands of an editor hen? and ygu J ll 
have a hard time getting his attention away from it again We r re all hooked on 
the fascinating "hew' 1 devices that were being announced lo the world during 
the early part of this century We think today's readers will ae just as intrigued 
as we are. so we're starting PM's Time Machine — a selection of highlights 
from our archives — with this issue. You'll find it on page? 141 

When Chewitftet introduced the '84 Corvette last spring, wt? figured wo 
ought to challenge 'em on the audacious claim that the Vette is the fastest 
sports ca r Ftnlri in America It's mi ihe kind nf challenge nne makes lightly 
Wo waited until wo got hold of a Corvette with the unique new Doug Mash 
4+3-speed manual transmission and then pitted it agamst 10 of the best 
compeuLors available. fFor the results, see Corveiw Takes On The World 

page fiB.) 

As [ say . it s not something one doos lightly. Our two-day lost at Lime Rock, 
Conn., involved 19 people, who burned some 232 gallons of super unleaded 
gasoline during the tests. It was tar from an exercise in economy The com- 
bination of high* performance engines and spirited driving gave our "corpo- 
rate fleet' 1 a dismal average fuel economy of 12.7 mpg And the food bills 
seem To indicate that something equivalent to 20 hamburgers pgr hour are 
required lor bold driving IN 





Grating tip PM's test fleet created i parade of hl^i-pTfced sports cars at the local 
putnpi a couple of times a d*yf* but It didn't win ary awardi for fuel efficiency. 
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Don't pay a fortune lo have your 
home fe-sirtert r» it yoursell and 
save 2/31 

If you can drive a nail and cul on 

a straight line, it's a soap! 

Aluminum Industries {America's 
leading mail order siding com- 
pany) will send you a complete kit 
of vinyl, aluminum or steel siding 
— your choice of 22 colors— 
everything you need, right down 
to ihe nails and loots. 

Easy-pay wild an fha Home 
Improvement Loan or our own 
interest- free $7.00 a week plan. 

Make Big Money, Too 

Once you've done your own 
home you're automatically qual- 
ified to bo an Aluminum Industries 
dealer. When (fiends and 
neighbors admire your home and 
learn of the money you saved, 
merely sign them up, making up to 
$1 ,000 per order . . . even more if 
you install for them. 

Send for exciting money- 
saving, money-making details 
withoui obligation. Mail coupon 
today- Easier yef r call toll-free 
1-800-521-1234 right now 

Mall this coupon or call 

1-600521-1234 



I 

I 

I 

I 
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UiMWII INDUSTRIE Uf JtillUJI&ti. OEfl. FNM* 
300 PniUfK Rd . Nt*r Lrtlh; FL*di AR 73117 
Vw. n** rrm IUI t* E*N NO C** q&G*. np Wflpvf^rt 
spill can 



Pwit Nprrw 
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The line is low and long. 
The line is straight through 
a curve. The line is strong. 

' J he line of I londa Civic 
Hatchbacks for 1984/ Hick 
new design and advanced 
engineering make these new 
cars absolutely remarkable. 

iwt t ■ taunt* * U. ■. M .J H 




Sit in the front seat of the 
new Civic and your vision 
improves.The hoodline is 
lower.' There's more room 
above your head in the back 
seat because the roofline is 
longer. Behind the back seat 
is a generous cargo area. 



’ 1 ’hese are among the most 
space -efticie nt an tomob i les 
ever manufactured by Honda. 

You can easily reach the 
controls/ They are logically 
placed, "They work smoothly. 
And all of the instruments 
read both quickly and clearly. 




nn lip 





The outline of the new 
Civics makes the best use of 
aerodynamic design. Even 
the doors wrap over the top 
to conceal the drip mils and 
reduce wind drag.The rear 
spoiler also deflects air down 
the rear window tohelp keep 
it clear from dust. 

There is a totally new and 
compact suspension system. 
It gives excellent directional 
stability. Yet it rides like a 



much larger automobile. 

The practical Honda Civic 
Hatchback comes with a 
peppy 1342cc engine and a 
manual 4-speed.While the 
new, larger 1488cc 12-valve 
engine powers the deluxe 
Civic DXand also the sporty 
Civic S.These two come 
with a manual 5-speed shift. 

But there is a new 3-speed 
automatic with a torque 
converter lock-up available 



in the Civic DX Hatchback. 

All three Civics have new 
interior features that must be 
seen and experienced in 
person to be fill ly appreci ated , 
And they are all standard. 

All things considered, the 
new line of Civics is one line 
you will love being handed. 



HO 



The Nevv Civics 





LETTERS 
TO THE EDITOR 




Getting a kick out of kit cars 



We were really inspired by your story 
on kii-bfui.il cars fThe Real Fun Of Build- 
ing /l Kit Car Is Driving It When It's 
Finished* page 96. Oct. '81 )_ We had 
always wanted to build a car and Eiked 
the looks of tho Blakely Bemardt 
because it has classic styling, yet is an 
original design. 

We bought a wrecked 74 Pinto To 
provide? tha mechanicals and had very 
few problems putting the car Together, 
its quality and appearance are excel- 
lent, and it turns heads wherever toe 
drive it If it hadn't been for your arti- 



cle. wed never have known about this 
great car Man y thanks. 

HARVEY AND BONN EE BERUBE 
(.40 ADDRESS GIVEN! 

I built a 1952 MG-TD from one of the 
many body kits on [he market. It's 
designed to hi on a Volkswagen chas- 
sis. requiring only slight modification 
The sharp turning radius of the VW 
makes the replica handle like a real 
sports car 

JOHN A COX 

east Hartford conn 




two c fatsy kit can: A Blakely Bemardi orig- 
inal design belle by readers Harvey and 
Bonnie Berube (top] and a replica 5-1 MG 
TD built by reader John Cox | bottom l. 



Sticker doesn't tell all 

I very much enjoyed your road test of 
the new Impulse (Driving The Isuzu 
Impulse, page 66. Nov '83) However, 
in calling attention to the low sticker 
price of $9,995. you neglected io point 
out that most dealers tack on a hefty 
surcharge In my area, it s $3,997, 
which boosts rhe actual price to almost 
$12,000. 

The reasons given for this charge are 
limited availability, cost of advertising 
and so forth I guess one excuse is as 
good as another when you want to 
push up the sticker price. 

u J SCHOER 

fine bluff, ark 

As we have expired on other occa- 
sions. the suggested retail price ( SRP) 
is just that — a suggestion. Dealers, 
who ere independent businessmen, are 
free la charge what they feet the traffic 
will bear in their particular areas. When 
this is less than the $RF, everyone is 
happy; when it's more, everyone gets 
mad. including the carmakers them- 
selves, who prefer to keep prices k>w ro 
be competitive Incidentally, the Im- 
pulse's SRP has been upped to $ l Q r 500 
for 1984 



Finishing a cathedral 

it was marvelous to see your article on 
our building program (Medieval Tal- 
ents Finish A Gen Jury- Old Cathedral, 
page 62, Aug ’83} Your technical peo- 
ple told me things about the Stoneyard 
that no one else had ever told me What 



a superb staff you have, both from Iho 
literary point of view and the nitty-grit- 
[y end. 

THE VEHY REVEREND 
JAMES PARKS MORTON DEAN 
THE CATHEDRAL CHURCH 
OF JOHN THE DMNE 
MEW YORK 

A different ball game 

It is disturbing that a magazine with the 
reputation of Popular Mechanics would 
carry an article evidently designed to 
destroy football (Dressed To Kill, page 
69. Oa &3L The title alone was 
Enough to scare off the average par- 
ent. 

You Implied that the equipment used 
by football players is to injure an oppo- 
nent rather than co protect the wearer, 
and you completely ignored efforts by 
the National Federaion Football Rules 
Committee to make high school football 
safer 

I am sorry that some youngsters will 
not be privileged to participate in foot- 
ball because their mothers or lathers 
will have been frightened away by 
your writing. 

WCKAKDC SCHAFER 
ASSISTANT PRINCIPAL 
CARY GROVE HIGH SCHOOL 
CARY ILL 

Wo appreciate your concern, but 
must point out that our amde per- 
tained lO professional football, not the 
game as it is played at the high school 
level Also l the story's subti Fie stressed 



that modem football equipment is the 
high-tech armor that could save life 
and Jimb. ,p 

While h was not our intention to 
imply that the game is unsafe, statistics 
compiled by the National Safety Coun- 
cil do indicate that the rate of serious 
injuries is higher in high school football 
than in either the professional or cob 
lege game 

Your article Dressed To Kill was very 
informative, but contained an error 
You said that "shin protectors were 
developed by Joe RosensTein. ' 1 repre- 
sent Cbscq/USA. which makes Casco 
Leg Guards The guards are endorsed 
by ffosenstein. but were designed by 
Dn Klas during, an orthopedic surgeon, 
and Dr. Jan Eksirand of the Swedish 
National Soccer Team. 

maria m arson! 

GARY BJTNLft PUBLIC RELATIONS INC 
FORT LAUDERDALE FLA. 

Crossed wires 

You had a great story on the California 
Bullet (Coming: The Fames! Train Sn 
The West page 90. Nov ’83) Bui f 
wonder if you really meant Thai d.t 
power from overhead is convened to 
a.c. to drive the train. Normally, a.c. is 
used for power transmission, while d.t 
drives the wheels 

BRUCE E. MYERS 

DOWNEY. CALIF 

You're right Wv inadvertemiy goi 
our wires — or currents — cra.werf. M 
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Warning: [he Surgeon General Has Determined 
Thai C igaretie Smoking Is Dangerous to Your He alth. 



son PACK !QDs FILTER MENTHOL; 2 mg. "ttT. 0.2 mg. n\anm 
w. per cigamifi, FTC Ftepwi MAH. '83. 

Gampetrtra t a le«ta reflect eittef ihe Mat '33 FTC Hewn or FTCjneihod 
NOW. THE LOWEST OF ALL BRANDS 



6 mg 



5 mg 




Lowest Tar 100 s 

Sqfcfcdt 



Nobody does it lower. 







THE LOWEST 



RAY HILL 



ALL 

OUTDOORS 





The kayaks are coming 



Rough- water kayaking is only for the 
heartiest packers. Most kayakers are 
happy in quieter waters, The attraction 
of kayaking is based partly on taking 
charge of your own life, and partly on 
the Winrtie-The-Pooh attraction of 
"messing about in boats." You leave 
the world and your troubles behind, 
and maybe that's why kayaking fcs a 
rapidly growing sport, with more than 
25.000 participants 

Technology has produced kayaks 
like the Spirit, a real one-man sports car 
of rivers and lakes. A good kayak is as 
much fun to aim through the rapids as 
driving a taut sports car around a chal- 
lenging track With the right boat you 
tan run a white-water river like the 
Chattooga fwhere the film Deliverance 
was made} or spend a quiet weekend 
on a camping trip lazing down quiet 
streams to remote backwoods areas. 

'Hie boats themselves combine the 
latest in plastics technology with de- 
signs developed by the Eskimos over 
milicnia in the North Country. Most 
hulls are rotomolded of cross-bnked 



South Carolina ; thittoog* Rtw gM* Rrftepdoo kayak builder Bill Masters a wfki ride. 

polyethylene. And the one-piece hulls to-220-poundpaddEer. it's one pf at am 

come in sizes, like pmis. to lie individ- ily of sports kayaks. It paddies easily 

uaL paddlers. The 37-pound l 3 enception and responds id the novice or the expe- 

Spirit shown here stretches 1 2 feet. 1 D nenced competitor, 

inches, measures 2 feet wide and For more information on kayaking 
comes in red. yellow, blue,, neutral or and the Spirit, write perception Inc., 

black for $549-95. Designed fora 1G0- Box 686. Liberty S.C. 29657 



Enclosed ski carrier 

Ever thrust your foot into a ski boot half 
full of snow? Yipesl Or, have you 
avoided that difficulty by carrying your 
boots inside an overfull automobile 
Where they kicked you all the way to 
the slopes? Now, there's a rooftop skt 
carrier that can tote your skis, with 
bindings attached, phis boots, poles, 
and other gear while protecting them 
from weather, road dirt and theft. 

The Skipod comes in three models 
ranging in price from $ 145 to $195 and 
in complexity from a simple box to a 



complete cartop system p Ph q UCM 
shown here is the base S x 26 x £?Vfr- 
inch molded urethane carrier box It 
has foam plastic seals around the open- 
ings for up to six pairs of skis to keep 
snow and din off the contents. The fan- 
cier GLM combines the box with its 
own canop rack system All Skipods 
can be locked so you can leave your car 
loaded, either on the road or at the 
slopes, without worrying about theft 
The Skipod is available from Gerber- 
Group Ltd., 2149 Sea view Ave. . 
Bridgeport. Conn 06510 



Of bears and bullets 

Despite the somotimES hilarious stories 
told of human encounters with bears, 
any confrontation can. and often does, 
lead to Injury or death — if not for the 
man, then for the bear 

Alaska Bear Tales, a 3 16- page soft- 
cover book by Larry Kaniut. tells, 
among many less happy stories, how a 
bear broke into the office of the com- 
mander of the Ballistic Missile Early 
Warning System at Clear Alaska He 
(or she) knocked over the hot-line 
phone that called police at a listening 
post. Having nothing to say, the bear 
breathed heavily into the phone. 

The book soils for $9.95 plus $ 1 post- 
age from Alaska Northwest Publishing 
Co. r Box 4-EEE. Anchorage. Alaska 
99SG9 

Even a gun may not be the answer if 
you’re called by a bear, in Tact, like 
automobiles, various lots or rifle and 
shotgun ammo have been recalled in 
the last couple of years It might be a 
good idea to check with your sporting 
goods store It can give you the address 
to ship it back, C.G.D . for free replace- 
ment by its maker IP! 
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first outboard 
nth a brain. 

Kind of makes 
you stop and think. 



\ 



You'd t'xjx'L'l ;i 23 [-horsepower 
otnfoodr J u have i own. I kit die 
Yamaha Y-6 Specuil also comes 
with a brain. 

This t < 1 1 1 -+ ij-thi-liik' Yamaha 
has a built-in microcomputer that 
instantly adjusts ignition timing 
to compensate tot 
changes in engine 
speed anil temper- 
ature. boat load, 
and lut'l quality. 
I'lial adds up to 
suit jollier. cleaner 
running across the entire powea 
sjxvmim. 

All Yamaha loop-charged 
\ ti outboards tire on every o<i 
turn ‘it the crankshaft, instead ol 
tin* 3. r hi 1 tiring sequence* of 
tithes brands. Tins virtually elim 
males engine shake .it idle, pro- 
vides smoother lop speeds and 
longer engine life. 



'\ 




and rmd-raiige 
outboards also come 
equipped Willi Previ- 
sion Blend "* oil injection 
winch eumnui ujsh adjusts 
tile fueloil ratio to deliver 
the cleanest, most economical 
. iperatioil possible. 

Sec all the new Yamaha out 
hoards fr >m '1 to 2'Hi plus 
horsepower — at your dealer. 
* >nce you realize what we have 
to offer* you won’t give other 
brands a second thought. 





Fof your newest 
dealer c^H 
1 800-447 2082 
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Audi GP* based on will have ftdMtime 
four-wheel drt™ and Fofsthe t Is o-hp vh, 

heating and defrosting system Hold 
the ShOWplOw. since we're talking cars 
here, and not big 4x4s whjch could 
hang such an accessory up front, And 
my winter car shouldn't sacrifice a 
flake of performance for the sake of 
going in snow 



Might now, the only car that comes 
close to being the ideal sled is from 
Audi (see Autft Quantt*. Germany's 
4*4 Cruise Missile, page 147, June 
82). I know we t! hear from Suba- 
ru. Toyota and Eagle owners, but 
those 4 x 4s. as practical as they 
a re. are not fast snow leopards 
like the Quattro. In Audi's 
master plan the Quaitro was 
only Lhe first of many 4 x4s. The 
second 4wd in the lineup is the 
“baby - ' Quaxro. the 4.000S which 
introduced It's a car we 
put some miles on soon. 

Farther down the road is the 4wd 
GP, which is shown at left In artisi Mark 
Stehienbergers concept drawing. IV s 
bound to be the world's quickest pro- 
duction sedan, With a V8 from the 
Porsche 9£8K, St" 13 be good for 310 hp 
Top speed will be 1 64 mph. and to help 
hold it on the road it'll get a drop nose, 
flared fenders Eq mount Z25/5QVR-15 
tires and a roar deck spoiler. Now that 
will be a cold -weather tar to make 
winter fun 



W inter- weather 
rocket sled 



Thq year 19B4 is beginning just as 1 
predicted — cold. And the more blus- 
tery it gets, lhe more E think abc 
ing the perfect cold- weather car — 
there is such an automobile. By my 
Standards, a Set of winter wheds 
should have four-wheel dnve, fuel 
injection, heated seats, heated side 
mirrors and an ufibeatable Interior 



Mazda convertible 




Convertible version of Muda'i GLC may be 
mode In America and sold worldwide. 



Wo have a tremendous choice of kperty 
compacts and. minicars, but only one 
choice when it comes to convertible 
models of those cars. That's the VW 
Babbit, of course. 

In Europe the situation is very differ- 
ent, with convertibles based on the 
Ford Escort, Talbot Samba and others. 
Noting this lack of competition in the 
United States and the popularity of 
convertibles in Europe is Toyo Kogyo, 
maker of Mazdas TK is 'aiming to 
launch a ragiop of its own And 1 agree 
AGbCwith top down would be a ball to 
drive — come summer. 




Racing with Renault 



Okay, it's noi a Kenan!' 
elf RE40 Formula 1 car 
with a Gordini turbo 
V6. And you're not 
Eddie Ch sever rac- 
ing in international 
Grand Pnx competi- 
tion. But at the wheel c 
a Sports Renault ra«r 
have plenty of performance and me 
safety of enclosed wheels (in open- 
wheel racing there's no fender bond- 
ing; you go catapulting). 

The new SCCA-sanctioned Sports 
Renault competition ricks oh this year 
wilh regional and national races. This 



/ 

rf % 

you'll 



5ln4J*4«dt*r Sports RenauFt racers will be 
ready to SCCA mmpefftlon tN* 

month, final specs and pricing for semi- 
kit Sports Renaults (target is under 
Si 0.000) wilt be announced by the 
Renault/Jeep subsidiary of Renault and 

AMc m 
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GT, phone home! 

Maybe fit's because L lead a life replete 
with antacids and appointment books, 
but there have been hundreds of limes 
when I've wished that \ could reach 
down to the dashboard and pick up a 
telephone Unfortunately, mobile tele- 
phones have always been an extrava- 
gantly priced item and, even if you 
could afford one r limitations on the 
number of channels often result in not 
being able to usa fit. 

but it Jocks like my nest car may 
have a phono — a cellular mobile tele- 
phone. The cellular system uses sever- 
al low-power transmitters arranged, in 



"cells" to relay c^lls automatically 
within a geographic area Unlike to- 
days system of using just one high- 
power transmitter, this computerized 
system of linking cells allows for 666 
phone channels, compared to today's 
25. The system also has belts r audio 
results (see Ate w M&M!e PhQnn System: 
Grids For Gab, page 32H, July r fll> 
Chicago was the first city to get this 
system. Major manufacturers of both 
phones and automobiles are moving to 
lake advantage of this new market 
Edict has announced that its 1964 Riv- 
iera will have a factory-option cellular 
phone, Others in Detroit are waiting to 



see if Block's call will be answered. 

Meanwhile, the phono people am 
trying to get phones that are represen- 
tative of the two cellular standards into 
the hands and dashboards of the pub- 
lic. ATSeTs American Mobile Commu- 
ntcauons System and Rodgers Radio 
Communications Service (a Metrome- 
dia subsidiary) will each be trying to 
knock the other one off the hook. 

No manor which system rings the 
most chimes (all right, all right— HI 
hang up the puns for a while) it is easy 
to prognosticate a future that includes a 
tot of people in cars phoning home, 
offices and even each other. 



See what you buy 

Suppose you went into a used car lot 
and all the tars were in crates On each 
crate was a picture of the car inside. 
The salesman might come over to yog. 
kick a picture of a tire and comment on 
the fine shape the invisible vehicle was 
in. But suppose you asked to see inside 
the crate and were told. “Sorry, but wp 
never open the boxes.” Would you buy 
the car? Not very likely. 

Yet. the same conditions apply when 
a person purchases often expensive 
software for home computers Many 
stores cannot, or will not, demonstrate 
what a program does, and the consum- 
er buys, at best, a promise. 

A new company called ViMart (Los 
Gatos, Calif.) will be selling to retailors 
viduO'di&cs which preview software 
packages in TV documentary form. So. 
in many cases, ihe consumer will be 
able to ’Test drive" die software with- 
out opening ihe crate 

Finger computing 

When I was a kid, 1 used to read a lot of 
science- fiction stories in which the hero 
would be walking on Venus with a uny 
computer that fits into his shin pocket 
This was not a calculator, but a full- 
fledged com purer, much like todays 
desktop or lap-size models 

Bul how small can today's comput- 
ers get? Oh. you can miniaturize the 
electronics more and more — that’s not 
the issue. It is ihe size of your fingers 
that limits the size of your computer, if 



you make a keyboard loo small, It is far 
too awkward to use. 

Solution? Forget completely about 
typewriter-style keyboards on comput- 
ers. Instead, invent a whole new way of 
typing. 

Take five keys, hold them in the palm, 
of your hand and maybe you're holding 
a ticket to the future At least that's 
what a new company called Micro writ- 
er £Ln New York City) Is hoping. The 
company's Microwriter device is a 
handheld word processing unit. Five 
keys allow you to touch-type all the let- 
ters of the alphabet, numerics and 



punctuation by simultaneously press- 
ing keys in various combinations. Ac- 
cording to the company anyone can 
learn the system of typing "within one 
hour." The unit features d built-in LCD 
(3iquid>oystal display) as well as a 
built-in word processing program. 

Wo have not yet used the unit, 
although we are fa miliar with the con- 
cept of the five-key keyboard. Rue. this 
type of method is very likely Che shape 
of tomorrow 1 s keyboards. 

By shrinking the keyboard, the last 
vestige of yesterday's ’’giant' compute 
ers has finally fallen away M 



The Right Microphone 




An omnidirectional microphone picks up while ft t orKentrafes on the none in front, 
sound from all around. You can't point ft The cardJuid style ii I hke the super eardtold, 

at a iource to be recorded because ft will but Its heart-Hiaped pattern of respome 

respond to all ambient nobes. The super- will allow for noise* from the Jid« of the 

earrflold b very direction*, Nohes from microphone to be recorded, a$ weir *s 
behind the microphone are tut way down any nobe coming from the front. 
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Wouldn’t you like to hove a 
new shall you could call your own? 
Learn IV, audio, and video servicing 
with at-home training from NRI. 



tou Gin team to service and repair 
Wi. stereo, electronic musical iiutru- 
menls and amplifiers, car and portable 
radios, record and tape decks, video cas- 
sette recorders and disc players, almost 
any kind of electronic equipment on the 
market. And you can learn to do it at 
[tome, in your spare time, without quit- 
ting your job or wasting time and gaso- 
line on night school. NRI will train ymi 
Vft w trained over a million and a quar- 
ter others, with effective methods proven 
over 69 successful years. 

Hands-On Training 

NRI training is practical training 
all the way Throughout your course, 
you’ll perform hands-on experience proj- 
ects that make theory come to life and 
give you real understanding 

Includes Both 25" TV and 
VCR, Plus DMM and More 

As part of your training, you'll 
build your own 25" Heath/ Zenith color 
TV a state-of-the-art unit with infrared 
remote tuning, programmable channel 
selection, and the incredible spare phone 




Lrarn hy fainR *llh JfRJ lund^Ut prujf cte Odd 
protaataftsE InflriamUfr Hu* yoo w smd krcp 




for remote calling, tail also gel a front- 
loading remote-controlled videocassette 
recorder to play your videotaped lessons 
and learn about servicing this complex 
instrument. 

ton'll learn tmuDleshuoting tech- 
niques using a professional 3 K> -digit 
digital multimeter tou 11 use it when as- 
sembling your TV to died? demonstra- 
tion circuits you build on the NRI Dis- 
covery Lab, and in your professional 
work, It's the equipment and training 
you need fur success 

Exclusive [NRI Training on 
Videotape 

In addition to profusely illustrated 
lessens, you gel NKl Action Yidcocasscttes 
videotaped lessons that show you 
graphic presentations of electronic sys- 
tems. vivid closeups ol semcing tech- 
niques and professions! "shortcuts' 10 
siudy r and replay as often as you want, 
Training For Success 

Mil not only prepares y ou to be- 
come a lop technician, we get you ready 
for independence. NR] Video/Audio ser- 
vicing gives you a great new way to earn 
extra money doing part-time servicing 
for appliance and department stores 



building a good-pay i tig new Gireer with 
an electronics firm or even starling 
your own business, tou can start small, 
even part-time in your basement or ga- 
rage, make the most of your opportuni- 
ties to grow into a suoosfut business- 
man 

Free Catalog . . . 

Mail Card today 

Send the postage- paid card for our 
free 104 -page color catalog describing 
our courses in full, showing all equip- 
ment. lesson outlines, and Career oppor- 
tunities It also shows other exciting 
courses like Microcomputers, Electronics 
Design. Industrial Electronics, Digital 
Electronics, and more. Mail the postage 
paid card today lor your copy and see 
how you can make the most of your tal- 
ent If card has been removed, please 
wnic to 

MU SCHOOLS 

McGraw-Hill Continuing 
Education Center 
3959 Wisconsin Avenue 
Washington, IK! 2GOI6 




Well give you tomorrow. 




Introducing the 5/50 Plymouth Reliant 



A five-year nr 50*0QQ-miJe 
Protection Plan * Match it* anyone! 
For 19H4, Plymouth diatJcEipcsihc 
competition: Match if! Match 
Reliant K* 5-year or 50,000’mik pro- 
tect ton on the engine:, powertrain 
and against outer body rust -through. 
No extra cost, The qvality and 
durability vou demand is built in. The 
New Chrysler TlvhnukigY Sees to it. 



The S/50 Reliant K . 

41 ext, hwy:[29j I EPAcst. mpg:t 
Match it tor mileage, 

Reliant K is Americas highest 
mileage 6-p.issenger car, It ha* advanced 
from wheel drive and a 2 2 liter 
engine, perhaps Chrysler* best ever. Its 
also n car that s computer designed 
to give you maximum fuel emcicncv, No 
wonder Reliant K s competition 
find that tough to match. 



"F win iri Kti/hM iPihW»i, a kiLrfic kie comn <■ u I Mimed v, JMii ii ,!■,.! ui riMif jppln-k J-AxIi.hL ■, It'jvi vV,*li-r fif dn 15I* +Um fftS« 

™ svImt prM « 1 Luting Sal k . r iwi 11V mil i* FT* sh Mifci I H k d >?n .^uri urn 'tnt 



»^p 




2-door .SH w shown S79S9 



K for 1984. Match it! (If you can. 



The 5/SO Reliant K: Match it for price. 
Reliant K is thclowesr priced 6- passenger 
from- wheel drive car in Amci ka. And 
standard are power disc brakes, an 
elect ronj tally tuned radio with digital 
dock, a new' instrument panel displaying 
more vital information including 
voltmeter and trip odomerei; steel belted 
tires and more. And with 5/50 protec- 
tion, thart a great deal to match. 



The 5/50 Reliant*: 

Match it for resale value! 

Reliant Kk resale valued is die highest or 
any American compact. Combined with 
Reliant K's lowest price and 5-year 
or 50,000- mile protection, you've got 
a lot to match. The 
5/50 Plymouth Reliant K: 

Match it! (If you can.) 

Buckle up for safety 



Reliant K. A product of The New Chrysler Technology 



Plymouth 



mpg feir E | irnp»ri>i l, n Yutfr TPIXT.LfT mjn YMFV tkjWiHJmgtm P-pvcO. trrti kmRt 61 Pf»J wuMhe-r Al 4 mj. highway Uni t jlihi-imp ritirnalrJ bawrr 
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All's not sweet in Sugarland 



Sfy 1931 Bwck Regal Limited is about 
to need ils third blower /kn motor The 
problem is failure of the lower bearing 
Do you have any idea why I'm having 
this trouble? — H.S Taylor: Sugarland. 
Tex.. 

Two ideas, It s possible that the 
repair is not being done correctly 
When ihe fan blade is put on the shaft 
of a new motor, the motor should bo 
turned on, so you can observe the fan 
blade as it’s rotating. If there is vibra^ 
lion, turn off the motor, remove the fan 
blade, lurn it 1BQ* and put it hack on 



(he shaft. If the fan still vibrates, 
replace the out-of- balance blade. 

My other thought concerns bootleg 
parts There have been cases of non- 
Dctco (noii’GM) parts having been 
placed in Do3co boxes and sold as DeLco 
parts. These motors are pretty bad and 
don’t hold up loo tag. [f you suspect 
this to be the case, id! your story to the 
Hutch zone office in Dallas {214-659- 
5170) or Houston (713 641 7906). The 
people there will probably ask you to 
send them one of the bad motors for 
inspection 



Danger: Freeze plug failure 

Eecause of s overv erosion, 1 recently 
had to replace three freeze plugs in my 
1981 Oldsmobile Cutlass. One was 
leaking — the other two wore about to 
start. When 1 complained to my dealer 
that a car having only 24.000 miles 
should not experience this problem, 1 
was given a blank stare and the bill. 

Am l the onfp Olds own nr who has 
this trouble? Or is this bomb about to 
explode and 06 use engine damage for 
many because of a sudden, unexpected 
loss of coolant? You may wish ro sound 
an aiarm.^Paul Daniels. Kissimmee. 
Fla, 

I'm sounding it ioud and dear for all 
who own -GM cars with 3 8- and 4 3^ 
titer V6 engines. Those with V8s are 
also advised io listen 

Freeze plugs (also called core plugs) 
are metal discs that are force-fined into 
the water jacket of an engine, ff coolant 
freezes, plugs are supposed to pop out 
and relieve pressure, so the block 
doesn't crack. 

An Oldsmobilc official S questioned 
admitted to having seen "three or four 
cases" Itke Paul's, which raises ihe 
question of how widespread this prob- 
lem mighi be. "'Naturally, if the condi- 
tion occurs during the warranty period 
Oids will be responsible for repairs, he 
said 

When asked whether there's re- 
course for a customer when a car has 
exceeded the warranty period, he indi- 
cated that there may be. "Fir si take the 
matter up with the dealer If lhal fails to 
result in an amicable arrangement, call 



in a representative from the company 
zone office.' he advised. 

What's causing freeze plugs to go 
bad in such a short penod of time? Ac 
this time, GM service personnel don't 
know 

But now that the alarm has been 
sounded, it would be advisable for car 
owners with one of these engines to 
inspect freeze plug^ at 12.000 miles 
and every 6.000 miles thereafter. Look 
for rivulets of rust on the engme block 
under the plugs This is a sign that ero- 
sion has reached iht critical stage and 
coolant is leaking. You must replace the 
freeze plugs. 



Hunt in Huntingtown 

My car is a 1982 Chrysler LeBaron 
Town and Country station wagon. It 
has a 2 G-iuer engine, automatAr trans 
mission and air conditioning Occasion- 
ally, when slowing down to stop or 
make a turn, the engine cuts out. fr 
nasta/ts immediately. I've changed the 
fuel filter but this hasn't helped Can 
you offer some suggestions? — Paul 
Reamy r Huntingtown, Md 

Not some. Paul — lots! Start by 
checking basic ignition Liming and curb 
idle speed. The former should be at 7 s 
BTDC; the latter, at BOO rpm. Them, 
make sure the carburetor float isn'| 
damaged and is adjusted property 
To check float adjustment, remove 
the carburetor air-hom gasket and 
invert the air hom. Use a depth gauge 
io measure the distance from the bot- 
tom of the float to the edge of the air 
hotn Thai distance should be 1 9,8 mm 
± 2 mm. If it isn't, remove or add 
shims, which lie between the needle- 
seat assembly and fuel filter Shims for 
this Mikuni carburetor are contained in 
kit No MD606952 

Your loiter is dated August which 
presents the possibility that this trouble 
occurs only in hot weather when the air 
conditioner is on If this is true, the idle- 
up vacuum modulator may not be 
working. This part, which is on the car- 
buretor. keeps the throttle open wide 
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Chip can chip 
the old block 

Our friends M CbArhgtpn 
Spark Plug Qq w am, ' 'Willi 
some of today 1 s four-cylinder pew- 
erpIonlE having plug port cavHies 
that face forward, there is more chimcv 
than ever of Foreign material getting into 
the plug boss a r¥^i . <o hj* nw tn ,f Tfri* 

iLSus; ration -shows what can happen when a uroall 
chip or pmfable goes unntniced and lodges in a spark- 
plug pert seat when plugs are being installed 

To keep Out chips, do this: 

1. Loosen plugs a few rums. Don't remove thorn. 

2. Use compressed air or blow through a length tf 
vacuum hose to blast debris from plug pons. Now, 
remove plugs. 

3. Before installing new plugs, wipe threads of plug 
pons with a clean, dry cltrth- 
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There’s only one way 



Wherever x 
the music is hot. 
the taste tS KooJ, At any 
tar tevel. there s only one 
sensation this refreshing. 








Warning; The Surgeon General Has Determined 
Thai Cigaiene Smoking Is Dangerous to Vour Health 



a 






Lights Kingi g inij. "tar” 5 J mg, nicoir s 
Filter Kings, \1 my. rar" 1 .1 mg, hkatine . 
av. per isgarelle. fIC Flfljwrl Mar ’fll" - 
I 
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enough So idle speed doesn't drop 10 
the stall potnt. when The air conditioner 
switches on and places additional load 
on the engine. If the kdle-up vacuum 
unit is damaged, replace it. 

There's another possibility if the 
trouble occurs after the engine has 
been driven awhile, shut down 10 to 20 
minutes (hot soak) and then driven 
again. In this case, premature kick-in of 
exhaust gas recirculation could be the 
cause. If so, install parts from rfriveabU- 
icy package No 4271970 — that is, a 
primary enrichment jet and an EGR 
vacuum delay valve 

Volcanic predicament 

My 1980 Honda Accord gives off a 
strong gasoline odor when parked in 
the garage My gas- water heater 
which has a full-time piloL is also 
housed in the garage and ! fear an 
explosion. The Honda dealer went over 
the can charged $85 and found nothing 
wrong. Please help. — Robert Stewart. 
Rancho Cordova. Calif 

The most important advice is to keep 
the car parked outside the garage until 
this situation is resolved The fact that 
your dealer found nothing wrong 
doesn't mean anything. You shouldn't 
smell gasoline. The fact that you do 
indicates a disruption somewhere in 
the sealed fuel system. Where* 

One area that frequently isn't sus- 
pected is the fuel-tank cap. The cap for 
your Accord coniAms a vent valve that 
opens when pressure in the fuel sys- 
tem exceeds 4 p.si. It's possible that 
this valve is stuck open Its also possi- 
ble that the wrong replacement cap 
was mstalled- 

If all’s well with the fuel-tank cap. 
and you aren't spilling gas as you fill 
the tank, replace the charcoal canister 
of the fuel evaporative emission sys- 
tem. There’s a hose leading out from 
the bottom of the canister that's open 
to the atmosphere and serves to let fuel 
vapors escape when the charcoal canis- 
ter is saturated. 

If none of this stops the odor, there’s 
a leak somewhere in the fuel system — 
probably a pinhole that's difficult to 
find. Look for unusually dean spots 
near the fuel tines, carburetor and fuel 
pump. 

If yuur dealer can t correct the trou- 
ble, call the Honda district service man- 
ager at (213) 327-32BQ 



DO TOIT HAVE A CAR PROBLEM? 

Aul Mb rt 4b&vt n Smftf pdu? question so trie 

Cir CJhik Apulfr Utochwnc* Hfot 57Us 5 l 
■Vffiw Yak ,vr !ODI9 WhfJb town CVflfltit ft* *n- 
m&vidotJfY. prbtifpms jet* of 
farpp?5[ mJ 't fte rfiKurwd an rft* ctaiuinn 



Expert diagnosis 

No one's been able to tell me why the 
turn signals of my 1882 Ford Fairmont 
don't war* when the air conditioner is 
on. When it T s off. the signals aro okay. 
Every "expert'* says. "Bad connec- 
Tjbn. " Rut where? — -floberf LffFmire, 
Evanston. Ill 

No problem. The blower, turn Signals 
and backup lights f which may not be 
working when the air conditioner is on! 
are tied Into the same circuit. What's 
happening is that there's a voltage drop 
in the circuit because of a resistance 
buildup. The air concfidoner is taking al] 
the current and none is left for the turn 
signals to flash 

First, check the ignition switch; resis- 
tance induced by corrosion on termi- 
nals causes a voltage drop Then check 
the eight-terminal connector under the 
instrument panel where wires for mm 
signals, air conditioner and backup 
lights are connected To find the con- 
nector. trace the yetow wire from me 
ignition switch back to the left-hand 
side of the instrumerit paneL Clean the 
terminals. If they're badly corroded or 
burned, replace the connector 

If those two checks don't locate your 
problem, get the wiring diagram for 
your car and trace the whole circuit. 

Jolt's no joke 

My 1381 Ford Fairmont is equrpped 
with the 33-liter engine and C4 autOr 
made. There*s a terrific pit when shift- 
ing from JVFCTOAl to REVERSE. ^Rudy 
TumqiJist. Stockton, Calif. 

Remove the lower reverse servo and 



use a No 68 drill to put a 031-in. hole 
in the servo piston-top surface. The 
hole allows pressure to escape during 
reverse gear engagement Pressure is 
causing the hang-bang shifting EH 



SERVICE TIPS 

1 If it take* a lot or effort to pirns the 
a^eloTHtdr pedal In yOUr 1063 Escort, 
EXP, Lynx or LN7 with manual transmis- 
sion, the car was probably built between 
Nov, 1. 1932, amt Jan IS. 1983 The 
problem as. that the car needs a revised 
accelerator return spring I part Kq. E3F2- 
9737-DS, which as eeSorod silver. The old 
■giv^em-the-force' spring is black in 
color. 

■ It's easy to insLuil a thsmucaai iho 
wrong way in a Toyota £2R engine (Ce- 
tick, Truck), which will cause the ther- 
mosial valve tp Stay partially closed. This 
will lead v> overheating. Turn tho pan 
mmr and find the akMaleed bole in the 
housing above tft* valve. When you p lac* 
the ihermwm in the engine, keep the 
air-bleari hole toward the rear of the 
vehicle. 

■ Sometuneg, a Urwripeed nletallac dick 
from the wheels of a car can' t be blamed 
on '"walking" wheel covers Tftk* the 
noise In some 1979-82 Omnia and Hori> 
zany and 1981-82 K-ears. It may be 
caused by a front hub castle nut that rat- 
tles If that's the case, install a curved 
washer (pan No. 32126341 so that the 
curled- up edges ur& agatntft the castle 
nut- The next step is in install a new cot- 
ter pin, with its legs socucad against the 
caSlEe nut 
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n»lly brings your work ctost, 

k4ep3 il I IlI Vri lEh dayhgM bulb- 
4 6* Srfn reach Ah me^ 
construceiosn^ Spring pil^nceo 



COHoSci 

OKKE- 

rOTi * 



am a~ 



REFLECTOR 

LAMP 



&TU5hfJd aluminum / 

redactor Reflects dll of 

[he bulb s ifinnshy Cn 

Equipped with a J/ 

wide outer sfvatfE 

4ST aim reach Metal 

EuDe ccnstfuctiOfl Hidd*rt arm spring UL 

approved CEamp bracket included Porcelain 

bulb socket Initialed shade Takes standard 

Incandescent DuTti fKJM mawmum} 

Economically priced Available In ivory giHy 

ORDER NO. (-4 0-11 

H-UW S2IJS iieun 



OCMijiStsi 

cum- 



eOMDi&B 

ama,. 



RENCH LAMP 



This popular lamp combines 
conic nnporary design wiih >jjr 

luncllecial convfln>B?v£B It is flr 
well conttruttwt sutf M 

to* priced 3 T arm • 

reach. An meui 
cpntryction Spring 

balanced arms. UL appro vtrf to 100W &aked 
enamel Irnisb Clamp bracket included 
Porcelain soekt t Lamp adjusts io any position 
Available in black. &mwi. ivory and white 



arasfa 

am. ACCESSORIES 



Tilt adaptor with honzlverl 
adjustment. S*95 
■ORDER NO U-LTJL12G 



XX FtepiaMmenl tub* for 

X Ft.112.S2aO 



ORDER NO StMlXlllfl 



ILAMPI 



fl 1 1 1 <m L B 

enamel finssh Heavy duty damp bracket 
included Standard T-g [POL 22W) Cinclme 'ube 
included 51. pofished jto&s. dJsla-riior. tree lens 
included 3 conductor gxcunded cord Available 
m ivory pr chocalale brOw™ 

ORDER NO. 1-4 9-11 

tt-KX*M lAiflS SSMQ 



Q Replacement tufie tor FLS113 

?- and MXf 14 5595 

7 ORDER NO B84HX124R 



ORDER NO. 



Hm 



ORDER HQ. 

H-LT11U 



M 

C4U 



9-11 
II Mb 



DUAL FLUORESCENT 
LAMP 



olmBo) 

OOOCE. 



Provides suftawit ill urn mil. on 

le any work area. 45" arm rest P. jfc 

Heavy duty metal toiusmeiinn 
Spring balanced arms. UL 
approved Baked enamel 
Tirnsh Heavy duly damp 
bracket include*. Two 17". i$w standard T-s 
fluorescent tubes mciuics! Grounded 
3 conductor cord Available in black and ivory 



VISA. MASTER CARD accepted. No -surcharges. 

< UPS charges will he added 

m '** 1 To Order by credit card tail TOLL FREE 
aOC-423'5335. IN CALIF BOO -332-36© NON ORDER INFORMATION 
213-701-5E50. PREPAID. Certified checks and money orders Add 
shipping charges CA residents add sales lax. 

PERSONAL CKECKS Al low 3 weeki <0 Clear 
HD PURCHASE ORDERS DR flPEH ACCOUNTS-NO EXCEPTION! 



To Order Call Toll Free 

(800) 423-5336 

Calif. Toll Free 

(SOO) 302-3663 

Local 

(213) 701-5848 



'S&T B-ECTRONfCS 

ISIS PART HENl A STREET 
NORTHRIDGE.CA 91325 



OH. ORDER NO. COLOR PRIM SHIPPING EXT. 

H-FLB113 5. S6.00 S 

U-MKT14 S SS.00 S 

U-FL112 S B.QQ S. 

M-LTS103 S S3, 50 $ 

M-8L300 IVORY S_ 54 DO S. . 

W-LTA12D ADAPTOR £2.00 t 

U-NX112R TUBE $ 52.00 $ 

M-NX124R TUBE S S2M $ 

CREDIT CARD *_ SUBTOTAL S 

□ M/C □ VISA EXP DATE TAX/CHARGES S 

NAME. TOTALS 

ADDRESS: 

CITY: STATE: ZIP: 

SIGNATURE DATE: 

S6ND TO QHA ELECTRONICS 13215PARTHENI A ST NOFtTHHJC&E CA91325 



QUALITY LIGHTING INSTRUMENTS 
AT PRICES SO LOW, 

WE KEEP OUR COMPETITION 
IN THE DARK! 










THE 

PM GARAGE 




A turbo's best friend 



Turbochargers may provide '“free" 
power, but they're pretty cosily items 
and there have been enough failures to 
Justify investing in extra protection. 
Failures are typical ly in lubrication. Oil 
breakdown can occur since oil runs 
through an exhaust ^heatccl chamber to 
Lube the turbo bearing. And when the 
engine is turned off. a turbo can still be 
spirtnmg at 30.000 rpm. so while at 
coasts to a stop, it is running without 
lubrication. 

Both these problems are prevented 



by a new turbo oil cooler kit from Hay- 
den. Its list price of $239 50 is not 
cheap, but discounts can be had Hay- 
den claims that the cooler lowers 
engine oil temperature by up to 60 D F 
Enough to prevent oil breakdown in the 
hot turbo When the engine is shut off. 
a themioelectric circuit turns on an 
electric oil pump to maintain oil pres- 
sure to the bearing during cbaitdowfi 
The fcjT is made by Hayden Inc.. Box 
648, Corona, Calif 9 1 720 and Sold in 
auto parts stores. — FduJ Weissler 



Auxiliary twu- speed ifanny act* on ail 
gun to turn fourapeeda Into eight-speeds. 

If you're tired of winding nut your pick- 
up truck engine and then lugging it in 
the next gear when hauling heavy 
loads, you need more gears. The Uou- 
ble Tongue 2XT Auxiliary Transmission 
converts your four-speed domestic 
pickup (two- or four-wheel drive) into 
an eight-speeder by splitting each gear 
electrically. The unit bolts between the 
original transmission and bell housing 
with only minor vehicle modifications 
It costs $ 1 .350 from the manufacturer 
Power Torque Industries Inc.. 1001 
Commercial RlvdL Worth Arlington, 
Tex. 7601 7 —Orff Cromer 




More gears 




TTw Kh contains an engine oil comer (reft) arm an electric oil pump ingfiU plus: fittings. 



A fitting ending 

Trim-to-fil sparkplug cabin kits are 
cheaper than custom cable sots, but 
few people trust the do-ai-yourself 
attachment at the tnmmcd end of oach 
cable. Now, however, there's a kit dm 
seems to bo as good as, or better than, 
custom cables with factory-attached 
ends. 

To install them, you must first 
Strip Off V* in. of insulation to 
expose the nonmetallic conductor 
Bend the conductor back against 
the insulation and push [he termi- 
nal over it. crapping the conductor. 
Drive the staple furnished with the 
kit through the holes in the termi- 
nal and through the cable. Bend 
over the staple prongs wLth pliers. 

The staple goes through the center 
of the cable, making contact with 
the conductor in addition to the 
contact made by the terminal. The 



connection is mechanically and electri- 
cally sound 

Cable tits come In so many sizes and 
types, and are so hsavtly discounted, 
that it's impossible to quote meaningful 
prices. For information, write to Wells 
Mfg. Corp.. 26 South Brooke St.. Fond 
du Lac. Wis S493S . — Paul Weissl&r 




Staple provide bett-artf-uapenden security 
for the cable mefo with no price penally. 



Adapter conwrts engines with canister 
ojl fflteri into bigger ipln-on filters. 

ity P (up to two quarts) Chevy spin-on 
filters with t3 A*-\n. threads by using 
PermaCooE's No 1134 spin - on filter 
adapter. 

The adapter costs S3. 50 at most auto 
parts outlets. It's made by l^rmaCool. 
671 East Edna p|„ Covina. Calif 
91723 .—CWGmmer 





Fitter adapter 

'HM engines from 
1956 to 1 that use the canister-type 
oil filter can switch to the larger cap ac- 
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lets you 

Sharpen Saws 

Shop and Garden Tools 
for Home and Industry 

NOW! Us# your SPARE 71 ME to 
BEAT Inflation and the high cost of living! 

With Sharp-All it's easy to start your own busi- 
ness. No selling Is involved, no inventory . People 
bring in their work you take in year round 
CASH Profits and keep 904 out of every dollar you 
earn. Wbrk spareiime or fulltime right at home in 
your garage, basement or tool Shed Work the 
hours you warn — FREE Book tells how to start 
your own business even while working it your 
regular fob. 

Big PflOFITS — Plenty di business willing mi qualified men 
Every home and business has saws and tools lhat need 
periodic sharpening There's plenty ol business waiting for 
the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips, 
lawnmowers, axes and other garden, shop and home tools 
Sharp-All does ALL these jobs and more quickly, and at a 
big profit . You well be sharpening headquarters for carpenters 
builders, lumberyards, lactones, home workshops and hob- 
byists hundreds of jobs right in your own neighborhood 



It's EASY To Gel Slarted — Wo Franchise Fees! 

business lor yWfstf Low Cost - * lnc0fIie ^, s desire 

dear. Step'by-siep l ^“ n :; J52i hi infl«i rree atfvertising 

“ *? * “ - 

precision jc* lh*t brings customer; b«k <me aher , - ( 

Scnd fur FREE Book 



There ts NO OBLIGATION and 
NO SALESMAN Will Gall! ' 



AC! MOW! 

Coupon 
Srrngv 
Full Ovtaiin* 



SEND FOR FREE FACTS TODAY! 

Ytm fl*k nothing Lf teeAptiftg thill G!l*r 10 tM ho* tfcvjlj jou ei.r> Burn 

5 it wflprfl ftmm !«to Pig Prom* wttr* ypu* own Corap t#u Sti4*#tn- 
SNop S« nd compoih w mail piilotrd 10 ' full *?■ 
m itn otw «fJydT» r — « 

30-Day FREE Trial Offer! 

FREE Booklet gives full details- 

Our F re a Book tails WHSflttHM iimtl * 1 
how to start m profit- miM 11 
able, lifetime home 
a hflrpsninjj business, 

how wo ha! p vou grow, 
how we'll finance you- 




Mo Obligation . . Mo Salesman 




nu MUM GO. 

6020 ? FIELD BLOG 
KANSAS CITY, MO. 64111 



Bn 

Please send my FREE copy of your book 
- * "Lifetime Security” and full details on 
your 30-Day Free Trial Offer I 
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rwo-5«jC Merced** look- 
alike Wilh front -drive turbo- 
power \% Chrysler l nejft ragtop. 



The road ahead for Chrysler 



The federally guaranteed millions \lm 
Lee lacocca borrowed to rebuild 
Chrysler is now paid back, but havirt ; n 
for a white enabled ihe company T.- 
' “ of projects going, 
being readied for 19S? us a neat 
shrunken version of the Ramcftarg- 
er 4wd offroader to be among the 
candidates for Chrysler' s new l.fl- 
Liter and 2.S- Liter engines now in 
development. 

A so-called P-car— not to be 
confused with the Pontiac trend-set 
ter — will debut in 1S8G to replace! ;he 
Qmnt/f lori?on commuter cars. In 'EL, 
well gel the H-body touring sedan. 




The deTomato Pantera may reappear In the 
UA w+th a 160 Chrysler VS or turbo Four. 



thf? ^upnrch.irqrd ? 2- Liter Dngino&Car- 

roll Shelby i* developing out West for 
his namesake Chargers, 
which are due to 
debus in the 
next several 
months 

Handling has been 
given particular at- 
tention in the J-bodv, as has the inter- 
cooled. turbocharged 2. filter Pour 



which will be a hatchback four-door 
only ChrysJor wants the H- sedan to 
have European performance levels, 
white offering buyers items we usually 
associate with Japanese cars — like cup 
holders, coin slots and storage bins 
wherever they'll fit This theme ls 
already in the new Caravan minivan 
In 1987 Chrysler w ill unveil a j-body 
car which is intended to "out -Thunder- 
bird' J Ford It will be a two-door coupe 
in a luxury category, bur with per for 
mance that will better the Thundcrbard 
Turbo Coupe. This could be done with 



Chrysler says this irtiercwled four- pot 
motor has gone up :o 175 hp 
Two new sports car adaptations are 
being considered, ico One is intended 
to get sports cars on the street as 
soon — and as competently — as possi- 
ble after the go-ahead is given. Senti- 
ment in this case runs to putting a big 
Chrysler engine in a foreigmbuilt 
sportster in much :he same way the 
Pan tera was done by lacocca at Ford. 
How curious, then, that a deTomaso 
Pantcra was seen being unloaded from 
an enclosed trailer at Chrysler' s High- 
land Park nerve center. Its side bore 



iho legend 'Pamera Powered by 
Chrysler " 

What stirred its spirit is a version of 
the 360-cu.tn V8 now being used only 
in some Chrysler trucks Our Chrysler 
guy thinks this is the "dowm-and-dirty" 
way of getting a Chrysler performance 
image across. Rumors persist that this 
mid - engined sportster will eventually 
be powered by a two -stage turbo ver- 
sion of Cftrysler's ubiquitous 2.2-Liter 
Four, although it was originally de- 
signed to house the 351 Ford. Maybe 
Chrysler doesn't want buyers com- 
plaining. "I coulda had a VB^ 1 Either 
version could hit the streets by 1986, 
with prices in the Corvette range 

lacocca and crew have also had talks 
with Lotus on Chrysler' s second sports 
car option: a big^bucks (SSd.OOQ-pLus}. 
wedge-shaped. two-seat exotic car. 
powered by the interceded turbo or 
supercharged 2. 2-Liter Four. Though 
built by ChrysLor in the United States, it 
would bear a startling resemblance to 
the Lotus Esprit Turbo. 



More two-seaters pending 

Chrysler' s unabashed takeoff on the 
Mercedes-Hunz 3BQSL is taking final 
shape very rapidly Prototypes will be 
touring the Chelsea Proving Grounds 
by the time you read this Engines will 
be limited to the 2. 6-lner Four from 
Mitsubishi or Chrysler s own 2. 2-1 iter 
turbo Four r which will be standard 
Other standard equipment will include 
a five- speed manual tmnsaxle A/C. 
premium sound system and power 

30 



accessories, including the convertible 
top mechanism, 

This car may not put a serious dent 
in the Mercedes market, but Chrysler 
will no doubt find lots of customers due 
to a price many thousands less than the 
4 4 -grand Mercedes. 

GM insiders report That Huicfc and 
Cadillac are considering sports- orient- 
ed two-seaters for 1 5?B7, Loft out of the 
rumor mill is Oldsmobile Olds has a 
sporty car tradition going back through 



the HurstfOlds Cutlass and Olds 442s. 
so we wondered why Oldsmobile 
would he uninterested in having one of 
GlVl's new generation of fun cars. 

Turns out they are interested We 
hear now that an Gldsmohile version of 
GlvTs B5 front-drive N-car has been 
seen in convertible trim. Reports indi- 
cate Oldsmobile may mold their ver- 
sion of the compact N<ar tor GM20, 
under □ new naming system) into a 
{Please ton tp pwe 33) 



PQPU LAG MECHANICS ■ JANUAFV' 



Todays Chevrolet 

The joy of cookin'. 



In Monte Carlo SS 

We took a stock Monte 
Carlo and gutted it 
Lowered in five full liters 
of brute V3 force, fdlsng out 
its power through dual 
exhausts Then modified it to 
make jt instantly clear you've 
Stuck your right foot into 
something good. 

We pot a collection of dials 
and gages where you can 
see them. Then backed them 
up with our available bucket 
seats split by an available 

console in between. And 

■ ■” * ■■ ■ ■ '■ ■ 



added a needle nose to better 
razor nearly seventeen feet of 
Chevrolet machine through 
the wind. 

We stiffened the shocks, 
Stiffened the springs, 
torqued on two solid iron 
stabilizer ban and put big, 
fat Goodyear Eagle GT rub- 
ber at all four corners. 

And called it Monte Carlo SS, 
Mow there are only two 
other ingredients needed to 
cook up miles of magic 
moments. 

>bu And a road 
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street stormer equipped with a neai 
1 6-valve four-banger Olds is known to 
be working on. The N-car coupe will 
Seal four passengers, but the convert- 
ible appears to be headed for the two- 
seater market 

This miniboom in two-seaters is curi- 
ous, since Americans nave shown a 
distinct desire for full four- to five-seat 
sporty cars. Mike points out that 

in the boom years of 1955 to r 57, Ford 
sold only 53.166 two-seat Thunder- 
birds, but in recessive '58 to '&} they 



sold 198.191 four-seat T* Birds. which 
is nearly quadruple the two-seater's 
impact Of course, the two-seaters 
remain the classic ‘Rinds, so the car- 
makers may be counting on them as 
showroom fc Trairtr.-buil tiers' 1 and 
crowd-pullers, rather Than hot sellers 

Caddy's Binuner beater? 

Word from Cadillac ts that the 1986 
Cimarron will be a BMW buster To 
accompltbih this formidable task, Cddil* 
lac will extend the Cimarron's body- 
work 4 in. and install General Motors' 
2.8-1iter 6Q D V6. Altering the sheet 



metal wilt be less expensive than the 
other V6 option— trimming one of Cad- 
illac's own V8s to a six-cylinder 

Compare die specs The 2. 0-liter EFT 
Four now powering the I Most Caddy 
puts out 88 hp at 4,800 rpm, with 
tongue of 1 10 lbs. -ft. at 2.4GU rpm. The 
two-barrel 2 S-3iter V6 pumps out 135 
hp at S.4GQ, with torque of 145 tbs.- ft. 
at an early 2,400 Now we re talking, 

"It's a difference you can feel ' a 
Cadillac man reported ’You don't 
have to be told it's there ,L More muscle 
In the small Qiditfac would finally set it 
apart from the other J-cars. 

GM studying diplomacy 

General Motors executives are stalking 
the haUs of Washington D.C in an 
effort to hammer out a supplement to 
the voluntary Japanese import car 
restrictions The current agreement, 
which limits imports to l 7 million, 
expires this March 

The fever is fueled by Chevy's desiro 
to import as many as 1 00. 000 Suzuki 
Cull us mlmcars in 1 984. Suzuki, a new- 
coiner to these shores, is frozen out of 
the mix under current restrictions. 
Chevy also warns to bring in up io 

200.000 Jsusu Rears next fall, al- 
though [suzu 15 allotted only 40.000 
cars now. Chevy execs believe a deal 
can be cut, Japanese trade officials 
have hinted that they want to raise any 
new quota to 2 million cars a number 
that meshes neatly with GM s desires, 
One question remains: Who will buy 

300.000 mini cars ai a rime when small- 
car sales have suagnaied? 

Citation revived 

A Citation by any other name is still a 
Citation, but Chevrolet hopes that the 
buying public will think differently. The 
Citation has boon renamed Citation 13, 
though the only change ’was to the 
script and badges on the sides. 

The Chevy X-car has been recalled 
for assorted faults 1 4 times since it was 
introduced in 1979. Several of the 
recalls, most notably those involving 
allegedly faulty brake systems anti a 
certain difficulty in keeping the rear 
axle attached to the car, have severely 
stagnated Citation sales. 

Chevrolet making big hay out of 
the Citation's successful reign in 
SCCA's Showroom Stock Class 8 club 
racing. But racing prowess hasn't sold 
many family cars. 

In a related X-car note, Puick's Sky- 
lark and the Chevy Citation dlj wllJ 
remain in service through the 1987 
model year, and not be furloughed in 
"86 as previously believed. CM is stav- 
ing off for a year the expenditure of 
about a billion bucks by retaining sev- 
eral Hnos due for replacement. M 
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BEST. 



Impeccable workmanship in twy delail- Pr*auon mods p«h. Martd h&ned 
perfect motttd cutting Fine polished f™h. BluejptasJic comfort gript, 

The best. Ai no premium In prke, Twb by CHANNEEJjOOC d for yeur free 
catalog, Channelbck, Inc M&adfvifte, Pomsytainpa 16335 

TooMfe 




Cfiaimellock Tools Are American Made 
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Every day as a Navy special- 
ist you encounter new 
challenges, new tests of your 
rapidly growing technical skills. 

And you're ready. 

Because the Navy Adventure 
begins with first -class train- 
ing. Training that's tough, 
demanding, and extensive. 
Navy classroom training that 
prepares you to meet the new' 
challenges that are part of 
today's important technical 



skills. Then, practical hands- 
on experience helps you master 
the job you chose. 

In the Navy you can 
choose the technical career you 
w r ant to learn. Pick from 
today’s hottest technologies: 
micro-electronics, state-of- 
the-art computers, advanced 
communications, nuclear 
power, and more. There are 
over 60 career areas. 75, 000 
technical jobs a year One of 



them can be yours. 

Along with a high-tech 
career comes the highest 
Navy pay ever. Starting pay 
ts over $550 a month plus 
housing, food, medical and 
dental care, special pay for 
sea duty, and 30 days' vacation 
earned each year. 

Find out more about the 
new challenges and new rewards 
you get in today's Navv. Call 
800-327- NAVY, toll-free', today. 



Navy. It’s Not Just A Job, It’s An Adventure. 








SCIENCE 

WORLDWIDE 




This is the way we slosh electrons 




Put a few ball beanngs in a fish bowl, 
shake it and ihe metUlic balls will slosh 
around Ai the boitom edges or the 
bowl i be bearings move fast and dose 
together, But moving toward the cen- 
ter. they slow down and spread apart, 
Ideally, electrons would slosh that way 
in a nuclear fusion reactor to keep them 



from colliding and building up too 
much heat in one spot Sloshing is one 
of the goals of Lawrence Livermore 
Labs' TMX-U 

The huge titanium TMX-U chamber 
heats an experimental gas Neutral 
atoms are then pumped in through 
beam ports at different angles, creating 




fusion experiment unit |a£mc| uses end 
plug magnets and neutral beams [left) to 
-*toab" electrons tor safe nudes r riuigrr. 



ihe sloshing motion End plug magnets 
pointing toward the chamber center 
maintain ihe sloshing effect. 

TMX-U. now undergoing diagnostic 
teats, will be fully operations] next 
year. If sloshing works, nuclear fusion 
may become ihe safest form of energy 
production 



Enemy of the people 

A sharp decline in confidence by the 
American people in their physicians is 
largely due to a mistrust of machines. 
So writes Dr. Lawrence D. Grouse in 
the Journal Of The American Modscai 
Association. He points to a recent sur- 
vey in which 60 percent of the Ameri- 
can public expressed □ loss of faith in 
doctors. Grouse says the results show 
people think doctors are depending too 
much on machines 

Calling all inventors 

You r ve invented, a better way to heat a 
home. But you need money Lo develop 
the concept. The Federal Department 
of Energy, working through The Nation- 
al Bureau of Standards, will evaluate 
any serious proposal for new non- 
nuclear energy processes and prod- 
ucts. If the NBS thinks, your idea might 
work, you can receive a grant The 



average grants are expected to fop 
S 70. 000 

To submit an invention concept 
write to- Office of Energy- Relaied 
Inventions, National Bureau of Stan- 
dards. Washington. D.C. 20234. Ask 
for Evaluation Request form NBS^I 0 19 
If possible, photocopy your proposal 
and send it ic me r ioo. I ll report on 
them occasionally. (Due to ihe heavy 
volume of mail. 1 won t be able iq 
return any materials.) 

Hard news 

Scientists at ihe American Dental Assn 
and the National Bureau of Standards 
have developed a cement with a com* 
position and structure similar to tooth 
and bone mineral. The cement ts a mix- 
ture of two types of calcium phosphate 
powder. It is moistened and applied to 
a broken tooth, and hen hardens just 
like ihe real thing 



Moon's moons 

British astronomer Keith Runcorn says 
the Earth's moon once had Uny moons 
of its own These, he says in The British 
journal iVeiv Scientist hit the lunar sur- 
face more than 3 billion years ago 
when our moon's then -liquid core 
began to harden If Runcorn's theory 
holds water, it will explain how ihe vast 
]itnar craters were formed 

Meteor shower 

If you can find the constellation Leo in 
the late-night sky. you may see some 
meteor showers next month, For most 
of America. Leo will appear on the 
Eastern horizon about 10:00 p.m. local 
time. The intermittent showers of me- 
teors coming from Leo's direction can 
be seen with the naksd eye The best 
viewing days are Feb* 35 and 26. The 
showers may start a few days before 
that and end a few days after. VH 
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Be your own boss with your own 
small-engine repair business. 





MU shows you how to service 
mpwers, garden equipment, 
snow blowers, 
chain saws, outboards, 
motorcycles and more. 
Then shows you how to start 
and run your own business. 

If you re [coking for independence , for 
exlra income in your spare time, lor a pm 
duetto retirement career ..llien look into die 
NKJ home-study court* in Small Engine Re- 
pair ll's a (treat way to get vow own full- or 
part-time business with a minimum of In- 
vestment and probEems. And there's plenty of 
room for trained people. 

Learn at Home 
in Spare Time 

No need to quit your job or 
(rave) to night school. MW [rains you 
right at home You leam with “hite- 
size'' lesons that show you how to 
service almost everything that us® 
small motors. And you learn at your 
convenience 

TVain on 5 HP Engine 

As pan of the SRI Master 
Course, you get a brand-new, 5 HP 
Ibcumseh commercial engine to train 
on Ifou team to troubleshoot, do 
tune ups. even tear down for valve and 
ring fobs You learn using professional tools 
like a complete wrench set, Inductive 
tachometer, volt-ohm- miiiampmeter, 
overhaul equipment, and more. 

Choice of Two Courses 
There's the id-lesson Basic Course, eon- 
cenl rating on the lucrative lawn and garden 
equipment business. The 45-hfflOn Master 
Course has si a 1 1 , add i ng lessons on chain saws, 
rrtupeds, outboards, light industrial equip- 
ment. snowmobiles, and even motorcycles. 



Earn pvl-ilme Iikoow doing servlet work 
fat hardware 5 lorn, lawn and garden shops. 

your Master Course i rtdudes five uitemto days 
of optional Training at (he Hsrumseh Factory 
Service School. Here, you' I work with crater 
technicians, getting first-hind experience in 
sub|ecls like solid-state Ignitions, transmis- 
sions and transudes. engine leardwn, two 
and four cycle carburetors, [roubles hooting, 
and more. All designed to prepare you for 
success 



'llmtiHin' I railing (Jvm you 
practical bench cipriincc, 

Free Catalog, 

No Salesman Will Cali 

Our big catalog telb all the facts, no 
salesman will ever bother you. Each lessor, 
each piece of equipment , each day of the 
factory service school is described in detail 
Take the rirst slep ttwrand running your own 
life and send today If posiage-paid card has 
been used, write to address below. 



Exclusive Factory Training 

Although not required for graduation. 




Training includo 
* HP rflglCH', all 1h«« 
lovb. 



Other income opportunities from NRI. 



Air Condltioning/Refirige ratio n / 

Healing with Solar Technology 

ijjwe-re mOi residential Ltn^t ccmnM'rt iSJ 
fields, aibcludirig l&sftns an s->lar beating, heat 
pumjw. etc. tompletf wih piofeskinaE tub, in- 
eluding (DMfadf vacuum pLmp. mmindyitt. 
Idling and jo ini Pools, leaic ^Lector, and more. 

Electrical Appliance Servicing 

riocid appliance people arc h.ird to find, SKI 
[rains you fet™r™ full- fir part-time business 
fbutf tverylhLn^fmm to^ets to microwave and 
refrigerators;. IncLuda professorial took and 
iifetrumenb. 

Auto Repair mid Servicing 

A fiiktfid mechanic an wort |u&i about 
.sr .y plan hu wants MU Inins \m ^ \m\w 



from heodl ighl to rear bumper v- 'tth pro tools 
included. Approved. by tu child petty. SEU sum 
motive consultant. 

Building Construction 

Saw up to SC® building your own home. 
1 hetor \ ob, wn flan ytium^n toniMing 
kisii^rts taws from foundation id 

rafters with practical project emphasizing 
inni^-efficknl eaftrauijction 

1IDI Mil Schools 

JUKI Vk(>jw- Hi II Continuing 
tV-U Education Center 
?rJ| 3 J 59 J 9 Wspwflm Avenue 
^ Washinflrm, (K. 2tA)]*> 

I ■ fill We’li give yon toiuormw. 
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OUR 271h YEAR 
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PATENTED INTISWAt DRAFT 

Air enrering r go draft conuo! a PRE- 
heated os it is drawn dawn Inside 
of door and Is sucked into bottom 
or heater with a turbulent actkxx 
mixing with the wood gases This 
makes the Sorz stove tops in 
efficiency life lime heavy steel 
tapered formed, serf-o^usting door 
qnd f rame seal *. 
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TESTED TO U.L SPECIFICATIONS 
BY GEISSEt ENSHS. 



■ Aimgnr dsiign and titan control ha 

i\mt Ihg amoyn I of or#*n pntp-rtr^ ilQrt rw 
cOMrflflwA hrtfp rtficHnl 1 h«r. PT*v*nti evwfMng 
w^jmiwrrbuiflwp 

' u» or Dran CanP& alawi you io h*jar igr^ e* 
inxjfl otmi &awrpenp iras^mon hw?ri 
Put™ Gratf lev you oai^ warttiwei a* cayn 

Top iquati/ai oOl more flti/i From h«t 

i | * i>iY tgfly kjii up ite cHmne*. ton to^eine^ qucH 

orviKAv- 

-Lags bolt m aruA m t pi«*t iiwa itobfin. 
■ola Worft^obW. 

■ Too nfrijTi MU inoUder Nwv> duty oom*cicr p» 
ornenocm 

■ IQ" long hotaFy d*ot hprdta. KMps hands (w 
nomlurikHH Addiidvwage 

- .am & run on laPch. don ronahoi erd nr^m 
*V ETOC14 «3U]trnflrl IW^iT rems \r*?tn 

" Qrttfr'al 3 Wf comkxM 4oc< cateti won't bend or 
Oioare efl. 



SPARK-PROOF DESIGN. Because of 
cur internal draft channel, hat 
sparks cannot Jump oul of heater 
os in other s with drafi straight open 
To Tie. 
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iOTZ CHALLENGE 

the a Soli Msdvy 3'ijoi IM*rrv5l Draft 
Oignfl-fll 2-Drgrr- Stow Kii, a Cnming* 
Qavtmsam and Agio Orfl ror ore r«r ft 
you rirnJ a irxwa errc Bnl, logger 
titf-# icfoi’S Wootiitaua. wH tyre row 
oi your rnoney tsoch * shpong 
IhOfi htw wta w# 50JJ H Mi* b«lt 
Ai tilt -Qgoiqnto+d iv Ate ogi^nM crock rg, 
wap J*Q dfiti bOf/vud 
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5d£f1 MODtLi KK-UP DK 

TJOGafcltom x>l J34.H HO** 

55 &a Bottom 55* tiAfll « 

lap Kit fin tor* cc urn saofli 

(Diwn NorSupptod) 



Bums over 24 hours 

SPEC'ftCAFKJHSr Doer, i 7q& hotr* ft 4 tO*&r 
c&nkoL iriliriTC: Ju!' ihar^el of U ^ Heei eg!, 
1/B f\ tied Nnget iaicf\ catc^i of J/Vi in rprt ruh 
and bcfli fop Oum CtitinecEOi Banpn pipe 

aswrTOJy. 4 rA|!^ DfdC*yll ryjrj ond 



SOTZ WOODSTOVE TOOLS 



'SOTZ bog handle wood- «i ai 
sfove fools. iMr 40" IfciOl 

Keeps hands away Tram FACTQfiV 

hot stave. Safe PICKUP 

' Special take uncovers charcoal 

from ash Results Charcoal durns. in- 
closing hear output, efficiency, and 
length of burn Decreases ash tnjUdup 

FACTORY OS, TO 
PtCX>4JF YOUEDOdfl 

WOODSTOVE TOOLS S 1 2.ftl SI 5,95 



SOTZ AUTOMATIC 
DRAFT CONTROL 



r«fcnv 

he* -up 



5 Fins f of 

■ Recover thal 
heal going up 
yauf chimney 

■ For woocj/coai 
slaves, rurnace 
waiet heaters 
' One size fits air drameter r~~~^ L 
pipe' froon3" to 5" 

1 5 fins on B" pipe recovers 2.000 
BT Its. Double BTd r S by Ltllng IQ fins 
1 Works great with the combustor 

FACTORY CtL IQ 
PlC*-^ YOUEDOOB 
5T0VI mKATfWS *i.»9 t& fB 
[SdltifF SO 



for AiPii&m woooftupwss 

a fttonion iivodhr.ccrrtof- 
Idbfe Fornp^a'gri TtflVL 
wlrnggi «^gittri0 
b 20S mg IVWiaw>gB 
' r*ip*OGai tpn ^afl camroi 
' easy rtKinini1a*oiior\ 

' f irt •£&, diah- conhof 

r^m canba U h~td 
FACTORY »i TO 
PICKUP YOURDCOT 

mu vii.ts 
tiiM ijo#s 

Inc, 13643 Stoilon 8d„ Columbia Slalior. DH4403S 



VISA or MASTERCAPO PUSH ORDERS 
MINSMUM $15.00 
CALL TOLL FREE 1-600*321 -9BV2 
m&de Ohio 1-210-236-&O21 
OP SEND CHECK OR MONEY ORDER 
Sorry, No C O D '! 
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M aintaining, iroublerinotlng and 
repairing the amts responsible 
tor producing and controlling electricity 
in your car isn’t such a big deal. They 
are the alternator, voltage regulator 
and the wiring that connects them to 
each other and to the units they 
serve 

As a team, they are called the charg- 
ing system The alternator Is referred to 
by some as the a.c. (alternating current) 
generator and by GM as the Delcotron 
generator 

Maintenance is a breeze: there's 
practically none. General troubleshoot- 
ing is easy, too, because a glance at the 
warning light Or gauge oh the dash- 



board will usually te.J you 
when the system Isn't put- 
ting out enough Juice, Evun if the light 
or gauge isn't working, the battery will 
serve as a warning. It will soon dis- 
charge (go dead) if tbe charging system 
fails. 

However, one condition you have to 
be cautious about is failure of the volt- 
age regulator to limit alternator output. 
Without regulation, an alternator will 
overcharge the battery, which can ruin 
components that us& electricity 

For Instance, bulbs and fuses that 
can’t handle excessive current will bum 
Out. Battery electro yie (sulfuric add) 
will vaporize quickly if too much charg- 



Chargkng system includes the 
voltage regulator, the alternator 
jthown in Jnsnsj the battery and 
the wiring harness that connects them. 



ing current is supplied. Unless you spot 
the depleting electrolyte supply soon 
enough, dry plates will deteriorate, and 
the battery will die. An overcharged 
battery can even explode. 

In this respect, you're better off wfth 
a conventional battery, especially if 
you're in the habit of removing vent 
caps and checking electrolyte level once 
every week or two. If the electrolyte is 
frequently found to be low, the system 
is probably overcharging- Even if you 
don’t check electrolyte level you may 
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ALTERNATOR 



CRANKSHAFT 

PUUEY 



WATER PUMP 



AfR PUMP 



FAN 

PULLEY 



To r e m ove a serpemln* brlL place pay bar 
Into lab on ipring canister and pull down To 
rob# ttrulonlng pulley. The belt can then be 
rffflww) tiaJiy from mt other pulleys so 

in*« jw cart InStnFP ft n*w Ort*. 

get whiffs of the gas. k smells like rot- 
ten eggs. 

A sealed maintenance- free battery 
offer! no latitude. The first sign that 
overcharging is destroying the battery 
is when the battery indicator turns pale 
yellow or clear, but by then it's too late. 
However, if your car is equipped with a 
voltmeter or ammeter, you can easily 
spot an overcharging condition. If bat- 
tery voltage frequently exceeds 14.5 
volt*, or if an ammeter shows continu- 
ous high charge rates, overcharging is 
likely and a basic charging system diag- 
nostic test should be performed 

Ho task too tough 

Specific troubleshooting procedures 
that determine if a fault lies with the 
alternator, regulator or wiring is a bit 
more difficult than maintenance and 
general troubleshooting, hut its not as 
lough as soma people would have you 
believe. 

Only when you uncover a fault Inside 
(he alternator does the situation be- 
come hairy, hut even then you have a 
choice You can replace the alternator, 
which is easy hue expensive. Or you can 
tear it down, test internal components 
and try making repairs to save yourself 
soma money. Advanced Saturday me- 
chanics certainly have the capability to 
do these things on some cars. Even Sat- 
urday mechanics with limited experi- 
ence* may want to try it. There's nothing 
to lose. 

The only maintenance needed is to 



check the drive belt, whkh js some- 
thing you probably do anyway when 
sending the cooling system. 

Look for cracks on the underside of 
the belt. since a cracked bob con break 
without warning. Also look for dU. 
grease and hard glaze on the underside 
of the belt, which will cause u belt to 
slip on its pokeys, A belt that fails to 
grip pulleys can't turn the alternator 
rotor fast enough. The result Is a reduc- 
tion in electrical output. 

A beh that has stretched and lost ten- 
sion may also he t ho reason why your 
warning light or gauge is showing 
reduced current outpji, Make a quick 
test by pressing down on the belt with 
your thumb midway between two pul- 
leys. If the bolt deflects more than X A 



Vehicle manufacturers provide 
’ new" and "old" belt tension specifica- 
tion* in service manual*. Instructions 
that accompany gauges also give some. 
Remember: A belt is no longer ""new" 
after it s been used for ID minutes. 

If you don't have a gauge, press 
down on the belt and continue pulling 
hack on the alternator until the belt 
deflects about ■/* to % inch in the center 
of the belt's longest span. Then, tighten 
the adjusting arm bolt, and the pivot 
bolt in that order. Do not tighten a belt 
so much that it gives less than L /t Inch 
A t Do-tight belt can damage alternator 
bearings. 

Some alternators are equipped with 
a jaefcseraw bell tensioner. This is pim- 
ply a strew that Is threaded through 






inch or so, that belt is too loose. 

Adjusting belt tension 

To remove or adjust an alternator 
drive belt in most vehicles, loosen the 
pivot and Rusting arm bolts. If you 
warn to slacken the beh so you can 
remove it, push the alternator toward 
me engine. When the belt gees limp, 
pry it off fts pulleys. Then, roll e new 
belt back on the pulley* Caution: Be 
sure to get a belt of the correct size for 
your vehicle. 

To adjust belt tension, hold a pry bar 
against the solid part of the alternator 
housing and pull the ahemater away 
from the engine until the belt tightens, 
Pbk a solid point. Do not pry against 
tbs cooling fine or fan. or you'll damage 
the afrsmatnr 

What's proper tension? Thai de- 
pends on whether you're using the fin- 
ger method or a belt tension gauge to 
make the judgement- For accuracy, use 
a gauge The most common type has a 
tang that slides under the belt and two 
arm* that fit on top. 

A homemade test ligpm can be used to irou- 
btefftoor drartL if you can locate a wiring 
diagram. Note that a screw drfn# h used to 
disconnect the wiring harness from this 
Ford voltage regulator. 



NO HwJftf 



part of the alternator bracket. When the 
screw is turned clockwise, the altema- 
* reed Hway from the engine and 
. Is increased. 

Some Ford VBs from '79 onward and 
the M Corvette use a single serpentine 
belt to drive oJl engine accessories. It 
has a spring-loaded tensioner, so it nev- 
er needs tightening, hut it should be 
chocked and replaced If it is cracked* 
glared p oil -soaked or frayed on either 
side (both sides of the belt drive various 
pulleys!. 

Squeal is a common sound produced 
by a slick drive belt or one that pos- 
sesses minor surface irregularities. An 
alternator that is developing a bearing 
problem can also squeal. How can ymi 
tell if the squeal as coming from the 
belt, alternator or somewhere else in 
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the engine compartment? Apply aero- 
sol belt dressing to ibe belt. If the 
squeal is no longer present or changes 
pitch, you have a noisy belt. If the noise 
stays the seme, the trouble may be 
inside the alternator. Remove the bell 
and run the engine. If the problem is in 
the alternator, the noise will disappear. 

To^t the battery first 

When something happens that sug- 
gests a charging system problem, you 
can't overlook the battery. 

The battery, alternator and voltage 
regulator are closely intertwined. When 
a problem arises that affect 5 one, it 
affects all- Watch for the following trou- 
ble signs: 

■ [f the vehicle has a warning light 
and it stays lighted with the engine 
idling or until engine speed is increased 
to about 2,000 rpm, the system should 
be tested. If the warning light doesn't 
come on when the Ignition switch is 
turned on {engine not running), forget 
the charging system and test the light 
circuit {see below), 

■ If the car has a gauge and it shows 
DISCHARGE with the engine running at 
a speed just above idle, the system 
should be tested. If the gauge shows 
neither charge nor discharge with the 
engine running r test the gauge circuit 
before turning your attention to the bat- 
tery and charging system {see below). 

■ If the battery has tq be charged or 
refilled with water often, the system 
should be tested. 

■ if headlights dim excessively with 
the engine running at idle (but brighten 
when accelerating), the charging sys- 
tem should be tested. 

■ If the engine cranks sluggishly, the 
System should be tested 

■ [f you suspect overcharging, the sys- 
tem should be tested. 

■ If the battery discharges completely 
and the vehicle fails to start, the system 
should be tested. 

The first part of any charging system 
tost is battery inspection and diagnosis 
{sob Gening The Most From Your Bat- 
tery, page 37* Doc. *83, for specific bat- 
tery service pointers}. Once you've 
determined that the battery is okay, you 
can proceed to other tests, But first, 
let's backtrack and discuss what you 
should do if your warning light falls to 
glow when you first turn the key or if 
your gauge needle stays dead center, 
showing neither charge nor discharge 
with the engine running. 

Checking the warning light 

if a warning light fails, the bulb may 
he shot or there may be an open circuit. 
You can find out by fabricating a wsm- 
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mg lamp test light, jsing a socket that 
accepts a No. 97 bulb, two lengths of 
No. 14 wire, an alligator clip and a 
probe such as a sewing needle. The 
drawing on page 42 shows how to 
assemble these parts. 

With the ignition switch off r connect 
the test light alligator dip to a clean 
metal part, such as a bolt. Then, place 
the test light probe in contact with the 
wire terminal on the warning light. 
Turn i he ignition switch on (do not 
crank the engine!. 

If the test light glows, but the warn- 
ing light doesn't, the warning light bulb 
is burned out or the bulb socket is 
defective. 

If neither the test light nor warning 
light glow, there is e problem in the 
warning light dncufi 
Testing the warning light in a GM 
vehicle with m internally mounted volt- 
age regulator (VR) is done differently. 
Let's use the Delcotnon as an example, 
since the vast majority of internal VRs 



are found on GM cars. You don't need 
to use a test light — only your eyes and 
hands. 

If the warning light glow's with the 
ignition switch off, disconnect the two 
leads from terminals 1 and 2 on the 
bade end of the Dolcotnon. If the warn- 
ing light stays on, there’s a short in the 
circuit between the two loads. If the 
warning tight goes out, the rectifier 
bridge inside the alternator it defective, 
so replace it. (HI explain how next 
month.! ]f your battery has been losing 
charge, the recoflar bridge could be the 
source of the problem. 

If the warning light does nor go on 
when you turn the ignition switch on 
without cranking the engine, the warn- 
ing light fuse has blown, the warning 
light bulb or socket is defective, or 
there's an open circuit in the No. I wire 
between the regulator end light. This 
condition can also be ceased by a faulty 
rectifier bridge. 

Finally, if the warning light stays on 
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A gertefisl check of charging 
tyUcm operation tan be made 
with a vciltn>eter and a tadv 
omelet. The voltmeter should 
read In tenths of a volt to 
aE least i-fa volti. Check the 
JratfuCtlonj that come with 
your tach for correct hookup 
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ya CONNECTOR 

To do a Ail field i« on 
a Ford wttf) an eternal 
regulator, disconnect the 
regulator wiring plug and 
connect a Jumper wire 
bet wee n the A end the F 
terminals of wiring plug. 



with the engine running, there's most 
likely trouble with the alternator or reg^ 
ulator- 

if a gauge needle doesn't moire off 
dead center, you don't haw to go 
through this fuss. With the ignition 
switch off. turn on the headlights. If the 
needle deflects toward discharge the 
gauge is working. If the needle doesn't 
move, there's a loose connection at the 
gauge, an open circuit in the gauge wir- 
ing, or the gauge itself is on the ftitz- 

Troubleshooting alternators 

When H comes to testing an alterna- 
tor and regulator, someone may ask. 
"Don't we have to use an adjustable 
carbon pile (rheostat) and ammeter?" 

No, you don't have to. However, you 
can't be absolutely certain that a charg- 
ing system is capable of delivering full 
current without doing a carbon pile 
load test. 

But a basic test of charging system 
effectiveness can be performed with a 
voltmeter The voltmeter should read in 
tenths Of a volt and be Capable of mea 
suiing at least 16 volts. 

While this tost can't actually measure 
alternator effectiveness under all condi- 
tions It can determine If the battery is 
being charged by tire system. It con 
also teU you what part of the charging 
system is at fault if the battery Is not 
being charged 

To test a charging system that has an 
axtematf y mourned regulator, warm up 
the engine to avoid the possibility of a 
cold regulator giving false test results. 
Then, turn off the engine and all elec- 
trical accessaries and lights. Connect 
an engine tachometer, following the 
instructions that come with the tach. 
Then, attach the voltmeters positive 
lead to the batter/ s positive post and 
the voltmeter' s negative lead to the bat- 
tery's negative post. 

Moke a note of the voltmeter {battery 
voltage) reading. St should he no less 
than \2 volts. If it is less, the better y Is 
undercharged, so charge the battery. 



Take another reading and record this 
battery base voltage 

Now, start the engine and slowly 
increase speed until the tachometer 
records 1,500 rpm, This is called the 
no-load test. When the voltmeter nee- 
dle stabilizes, read the meter. You'D get 
one of two indications; 

1 . If the voltage reading exceeds the 
base voltage by 2.0 volts or less, skip 
down this page to the load test. 

2. If the voltage reading exceeds the 
base voltage by more than 2.0 volts, 
you're faced with a faulty regulator, a 
bad regulator ground or a short circuit 
in the wiring harness between the reg- 
ulator and alternator. 

Remove, clean, reinstall and tighten 
the regulator attaching bolts. Also, 
clean off the surface on which the reg- 
ulator sits to assure a good ground. 

Do the no-load test again- If you now 
gat a reading that exceeds the base 
voltage reading by more than 2.0 volte, 
either the regulator is defective or there 
is a short in the wiring harness. Check 
the harness for abuse. If you don't 
detect any, try replacing the regulator. 

Note' When mounting n new regula- 
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To check warning Ifcjfic at a GJM charging 
system with an Internal regulator alterna- 
tor. remove wires bom terminal 1 and 2 . 

tor, see that the mounting surface is 
clean, bolts are as tight as possible and 
the ground wire from the alternator, if 
there is one, is secured under one of the 
mounting bolts. 

If you find a short in die wiring har- 
ness, you may still have to replace tbs 
regulator and the wiring, since the 
short may have damaged the regulator. 

Doing a load test 

Do the load test next to find a prob- 
lem in a charging system having an 
externally mounted regulator. With the 



tachometer and voltmeter connected as 
far the ng-I«d test, start the engine. 
Turn the heater nr air conditioner on 
and sat the blower at high speed. Turn 
headlights and all electrical accessories 
on. Increase engine speed to 3,000 rpm 
and note the voltmeter reading. One of 
the following will result; 

1. If the voltage exceeds base voltage 
by 0.5 volts or more, the charging sys- 
tem is at least capable of keeping your 
battery charged under normal condi- 
tions 

2. If the voltage increase is less than 
OS volt, either the regulator, the wiring 
or the alternator is defective "'Full 
fielding" the charging system can help 
you pinpoint the problem. 

How to full field a vehicle 

To full field a late-model Ford with 
an externally mounted regulator, turn 
the engine off. disconnect the regulator 
connector and connect a jumper wire 
between the "A" and "F" terminals of 
the regulator plug- 

To full field a late-model Chrysler 
with an externally mounted regulator, 
turn the engine oFf and disconnect the 
green field wire that connects the regu- 
lator co the alternator field terminal at 
the alternator Then connect a jumper 
wire from the alternator field terminal 
to ground. 

With either system full-fielded, re- 
peat the load test. If voltage exceeds 
hEtKQ voltage by O S or more volts, tha 
regulator is defective and must be 
replaced. If the increase is less than 0.5 
volts, the problem is in the wiring or 
alternator, Thera ora tests that can help 
determine which, but they vary a great 
deal from vehicle to vehicle. However, 
the alternator is usually the source of 
the problem. If a visual check of the 
wiring harness for the e Items tor ^regu- 
lator doesn't show signs of abuse or 
heat, you can be reasonably certain that 
the ahemator is the source of your dif- 
ficulty. 

If the alternator is defective, it will 
have to be removed from the vehicle for 
further testing and repair. 

We'll get to this next month. We'll 
also discuss how to test a GM Delcdtron 
charging system without having to use 
an ammeter and carbon pile. 

Caution; In doing the tests we've just 
discussed on a vehicle that has a cata- 
lytic convener, try to wrap things up 
within a total engine running time of 
five minutes. If you exceed this, there's 
a passibUity you'll damage the convert- 
er. If you must go beyond five minutes, 
turn the engine off for 30 minutes so 
the catalyst can cool down before you 
continue testing. M 
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Great MPG 

395Sr dz); 



MOST POWERFUL V- A 

- IN ANY SMALL PICKUP 
Choice of four engines, 
including the most 
powei ful 2 81- V-6 and 

- S speed shift options 

- Plus comfort for three in 
the widest cab of any 
small irncit 

Liahfe rtftd pwJ". 

add^fl Ford assumpf, no Wipctfi 

iiPUiW toi fft&k cnunJa^sisiy 

puce quaiiSv saifclY or duftihill Ly 



TOUGH T RUCK 
QUALITY 

At Ibid, Quality is Job I 
that s why no import 
or domestic small 
truck tops Rangers 
quality, based on a sur- 
vey of owner reported 
problems during the 
lirst three months ol 
ownership of 1983 trucks 
And the commitment 
continues m 1964 



WPG 

51 m -5*2 2 CL e ri g Lnc c« id 4 
thU! Use sot cOmpartKMa 
HJlflKig* mav dspcndkng 
on *pe*d. dj^ane# and mainoi 
JLcHj til highway krat 



best-built 
AMERICAN TRUCKS 



G& u i&tr#tti0i saext* up' 








The new Garden Way trailer-cart can turn your rifling 
mower or lawn tractor into a full-iimc all-purpose hauling 
system This sturdy, compact trailer combines a 300- 
pound load capacity with 20-in -dia pneumatic wheels to 
make hauling chores a breeze around the home, garden 
and farm The trailer-can is also a dumping tan; simply 
disengage the quick-release tailgate. 

The trailer box measures 12 x 24 x 40 in. ( volume; 6 ] A 
cl 3. ft.) and is constructed of ft-m exterior plywood 

The cart comes in kit form with easy-to-follow assembly 
instructions It sells for just under S2Q0 with shipping 
charges extra. For more information, contact Garden Way 
Research. 315 Ferry Rd.. CharioUe. Vi. 05445 - — J T 



By disengaging the dump relewj the trailer box tilts bade for 
dumping tow material such as uml gravel and peat rms. 




Spinning tool saves paint rollers 



Use the centrifugal force provided by an electric drill motor 
to restore your paint roller rovers to like-new condition. 



St's easy to clean 
traces of latex paint 
from a roller cover, 
[hanks to Spin- A way 
roller cleaner. Spin- 
Away is made with a 
Long shaft on one 
end. After rinsing 
the cover, slide it 
onto Spin -Away 
Then chuck the long 
shsft into an electric 
drill and spin the 
cover clean inside a 
bucket or bag, Send 
S6 10 postpaid to: 
ReQe-Ann. Inc 506 
High St.. Warren. 
Ohio 44483. — Rosa- 
rio Capotosto 



Sander tackles tough spots 




The 3M Flip Sander houses eight abrasive 
strips supported by stiff -bristle bnaha. 




Smoke insurance 

You can protect yourself from smoke 
inhalation with the SmokeFighter 
emergency escape mask. The light- 
weight unit consists of a filtered mouth- 
piece and a dear visor The Smoke- 
Fighter doesn't contain oxygen. but it is 
effective provided that there's at least 
1 7 percent oxygen in the air. There are 
few situations, according to the maker, 
where the oxygen will drop below that 
level 3t p s available from Dolby Inc.. 
1215 South Laramie Chicago. III. 
60650 It’s priced at E42.45 post’ 
paid.— Aosatfp Capotosto 




Emergency smoke m»k is * smart invest- 
ment few home, workshop and hotel visits. 



Abrasive strips and Support brushes flex \o 
make unding Irregular surfaces a snap. 

The 3M Flap Sander (Si 6) sands 
curved and intricately carved surfaces. 
The sander contains abrasive strips 
supported by eight stiff brushes. Use 
the sander in an electric drill for hard- 
to-reach spots- From the Household 
and Hardware Products D\vJ3U. Hox 
33053. Sl. Paul. Minn. 55133. — J T 

It /cu rt £®m& toitoih .i new unsduen wflie spe- 
(WA MtUrtT. J**f u* know about n Wntr to FM Work 
twnch. Fopublf Mertwri ira ?^l irVrsi STSrfl St Wew 
York, JY Y JODIS 
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Imagine doing the kind of woodworking 
you'v& always warned lu do. From basic 
home repays Id building your Own house 
■ ■ the Shopsrnilh* MARK V can Turn 
tfiose dreams into reality 
The MARK V offers ail the full features ol 
stable saw, veFlicai drill press, honrontal 
boring machine, lalhe and disc sander in 
one economical unil 

The MARK V is trie tool to start With. . .the 
system you grow wHh. A full range OT 
MARK v Accessories herps you do almost 
any woodworking operation wilh ease 

The ShppsmSlH* Difference 

With Shopsmifh® you get a dedicalion to 
woodworking. education. yOuf future needs 
and buyer proieciion We believe In the old- 
fashioned virtues of quality. value, pnde^nd 
craftsmanship which sltow ih rough our 
educalional training and producls 

Tout Special "Bonus' 

Learn how Ihe MARK V can help you db 
more projects more professionally Send lor 
your FREE MARK V Information Kit today - 
Vbu'll tust how easy M is Id make aFl 



mose projecls you've t?een dreaming about 
included in the kit es "How To Determine 
Vouj Best Power Tool Bu/' 

You'll also receive a FR-EE one- year 
subscription ($6.00 value) to HANDS ON, 
our Home Workshop w dg<t*h ns packed w itn 
project ideas and heipf jf tips You are under 
no obligation So mail your card today! 1 



Phone Toll Free; 1 - 600 - 228-5111 
In Nebraska: 1 - 800 - 642-8778 




Shopsmith Inc 



The Home Worh Sh^jp Ccmj.Wly 
FSOCw-lei 1 4 >.*e 
VinffSlw Ohra4!H?r 



Quality wood working tools made in Ihe U- S. A 




Mail this valuable 

coupon 

TODAY! 



□ YE St Please send me a Free -MARK V 
Information K»[ including in# inTGrm^live 
boOlflPL “Now To Dei ermine VQuf BkI 
Power To(H Buy ' And enler my name lor a 
F*R££ one-year su&scnptiQn lo HANDS ON 
magazine I tinders! and l am imcpr no 

obligation 
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Filling gap between house and steps 



My back home is about 20 years old. It 
has a concrete porch about 5 ft. square, 
with steps going down to the back 
yard The steps and porch have settled 
and pulled away from the house about 
8 in. at the fop The gap narrows 
toward the bottom. The foundation 
goes deep underground Even if l could 
find a house jack big enough, l couldn't 
fill in under the porch foundation 
There's no opening under the porch 
slab and steps to build a form. — C D 
Rhone, ffwyrown, Ala. 



]f you're certain that the porch is not 
still settling, you can fill in the gap 
between the steps aid the house foun- 
dation wall starting at the bottom 
where the gap is narrowest. You may 
have to pour a little mortar sand in first 
io support the mortar Wedge a 2 xa 
board vertically against the gap at the 
back of ihe steps. Rod a mortar mix at 
least 6 in back from the 2*8 between 
the tilting porch and the house to seal 
the vertical gap. When that mortar has 
set In ext day), you 'L! have made a plug 



all around the gap. Carefully fill the gap 
between the house and the porch with 
mortar sand up to about 3 in from the 
top of each step, Although mortar sand 
flows easily, a slight rodding with a hoe 
handle may help compact it. 

Finish by pouring a top stab using a 
concrete mix. Where the edge of the 
patching meets the wall, finish the joint 
with an edging tool or a piece of Steel 
shaped into a V. This leaves a space for 
final scaling with a good grade of sili- 
cone caulk If this joint continues to 
enlarge, the porch should be removed 
and rebuilt on proper fill 



P aint touch-up kit 

When it comes to pain[ touch-up. MSI 
Inc. is well ahead of the pack The com- 
pany has come up with a patented 
mohair applicator with a controlled 
flow- The unit lets you store a small 
quantity of touch-up paint for those 
annoying nicks arid marks that appear 
on freshly painted walls and base- 
boards. Known as Ntkit, J found it help- 
ful in covering the filler on my never- 




Th* Nik ft hit | top) for point toodvupa tomes 
with four bortlei, A mohair applicator 
(above | controls patm rtitw. 



ending supply of holes left by an in vet- 
erase picture mover 
The kit of four bottles, applicators 
and airtight caps comes with mstruc 
lions. It even includes four paper cups 
to aid in falling the bottles Send check 
or money order for $5 95 (postpaid) 
per kit to MSI Inc. 3005 Hadley Rd. 
South Plainfield, N J 07DB0 

Insulating walls 

Jtfy foundation is I G-in. concrete block 
up to ground level. From there, it is 6- 
in, block with a 4-in stone facing. The 
inside surfaces of toe outer walls are 
plastered directly onto the block . These 
wells are cold to the touch . 

/ recently visited Florida and saw 
similarly constructed houses, but their 
block walls were covered with sheets of 
insulating material furring strips and 
plastic vapor barrier . Would that be an 
answer to my problem?— Don Rhine^ 
han. GalUon Ohio 
It sure would. The dry wall should be 
installed over the vepor barrier Check 
the type of polystyrene you use. Some 
are effective water barriers in them- 
selves The ability to deter the passage 
of moisture is measured in perms Any 
materia] having a perm rate of less than 
1.0 is considered sn effective vapor 
barrier. Styrofoam brand insulation 
(SM7SB/TC) has a perm value of 0.6 for 
each inch of thickness. Since polyethyl- 
ene (plastic vapor barrier) film is inex- 
pensive. I'd still use h to ensure a con- 
tinuous vapor barrier over gaps and 
joints in the insulation. 



Dripping In Denver 

Our house sweats jnsrde when it s cold 
outside. The windows steam up term 
bly on winter days Water runs down 
die sill to The walls, and down to the 
baseboard. The house is framed with 
RSQ insulation m the attic. Other 
homes in the area have the same prob- 
lem They were all built in 1954 l know 
storm windows would help. Out rh&y'ro 
expensive Do you have? a cheaper solu- 
tion? — Frank FUkington. Denver 

We r ve run into excessive humidity in 
the home for years now. and it sure 
appears that yours is a classic case To 
cut down on humidity an exhaust fan 
in the bathroom and kitchen f vented to 
the outside) is a must. 

Although storm windows may ap- 
pear as an unwanred expense to you 
now, stack their cost (approximately 
$25 times, say. 1 5 windows) of maybe 
$3?5 against the value of your home. 
Condensation is caused by warm, 
moist air coming in contact with the 
cold glass windows. Storms will help 
keep the window glass from gening so 
cold. Storm windows are considered 
energy conserves, so they qualify in 
part as an income tax credit. This can 
be applied against their cost M 



Do you haw a- tiofneymaimeiume ot j-sjcmij profltem* 
Set yd je f-? ftomeertfiefs ' Ojeuc. Popular Manama. 
224 W?n 5ft.fi Sf , New nt Y J.me oh 

rdrirtcrt br «runmd tnfSvuiujlly proiitanu of 

wide- jnfrrrasf will £w discuswod tn iJw (ifj/iimn F'.v 
mar® fiauF®-JTp*rj- and mmniwmvK^ help got fWi 
Hqijw Gvttf*. S4 35jwf"j wtf Sond srcJwW 
m Popular MwJuOTfes- &om U)i<. WjiJjg Ctty Jfcirwn. 
Vfifit NY io:ot 
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REMOVE AND MAIL ENTIRE PAGE REMOVE AND MAIL ENTIRE RAGE 



30 ways to help you qualify for the job you want! 

FHEE CAREER FACTS ABOUT DIPLOMAS AND TWO-YEAR DEGREES 









Send for free facts and coIoj brochure id find due whal 

career [ruining in the field of yuur choice migtll do fux 
van — nil oh Up.il ion iq buy anything no* or ever. Now a( 
home in your spare time. you tan train for a money- 
making career, even gel a better job. Find out everything 
you need to know about any one of Ihcsc 30 career pro- 
grams— with no obligation to buy any thing now or ever h 
and no salesman wil l call last check life one program that 
interests you most- You will receive free facing color bro- 
chure and information on employment opportunities m 
I he field you choose- Mail ihis entire page today and sec 
how ea-sy it is to train aE home for a great new career, 
advancement in your presen E job or even a TWo-Year 
decree 

Open Book Eiams... 

Adult Training 

Yuur diploma Of degiee i> given 
\n you for white you learn — no I 
wh'jsl you memorize. We send 
lobnorik ^nd ir-ainuis mutcrial to 
your home. You decide when 
you ire ready to cake each 
'Open thwk” exam. Then mail 
il to your instructor Graded 
pape r& a e e re [ u rned lO you with 
commeflls. whcil needed to t*U 
you how Incorrect your w ronp 
antwerv '"Open Book" exams 
have proven =n.i successful for 
aiJuELh I hey .ire ftOW used m 
many col Leges Our graduates 
re 1 1 m they like our method of 
mdependem sludj because it's 
ui arm on tens and easi lo do. 

You choose your own stu dy 

liu-ura- In I Ere piivuk.) irf vltiu 

own home. You move a head one 
step in a nmn, as fan or as >h>w 
it you want. And ever) 

DipLim* or Two Year a*mwH- 
aic Decree is fully ace red H r d 

FIRST FOLD HERE V MUl Hilt pagi today fat Int lift* and taler brochure. 



DiptOli!^ 



fL.,- 



C.l'VTFfl E Oh LK OHI 1 S I L XX -s 



Could a Career Diploma H«1p You Earn 
125, ODD lo IIOO.uOD Mora In Your Ufatime? 

Compare your present salary with iht amount ol 
money you could be making in any one of I he 
careers listed below. Electricians average SI 1.25 
iin hour, skilled auto mechanic* over 5* - 4 n uti 
hvur. And LlA no i ehlIv ihu ntimcy, hut i h e fan of 
working in a job you like. 

Could i Turn-Year Associate Oegne 
Be Wnflfi rhQLisavids ol Dalian la Tau? 

Siutliss by Ehe US- Depu'trnem of Ijihor sho^ 
Eh?U 5i (wu-ym Assahcijoie Degree ran make j 
giant difference in overall UfeTime earnings 
wheM compered with i he average trarmrigi uF j 
high schiM'il graduate. And now. with home slmJ>. 
if s caty to give yourself Ibis big advantage! 

An Ideal Way la Lt am 

You vfB % re Tin ii me traveling i-fl 51 nd from etsss 
And ytPti never have lu tpiss jj psychtek- Skilled 
mstruciL^i are ready eo help you 41 arty time. 
You get the 53 me high quality (raining (hat ICS 
ha* been known for iifliNf Els 1 *! .the 53 me Und 
uf training picij^tam ihar* offered by giant 
companies la (heir employees. Of she liip 100 
cum pa met in [be United 'Estate 1 listed by For- 
tune magazine. more [ban half are now using ICS 
courses for 1 heir employee ^ 

Your iailmdAft arc close as- >oui EElepluinc 
Whenever you want an answer fast just pick up 
the phone Or write your quesUon and get an 
Huhurll Alive AiiiwiTf byutriir. 

ICS, MACS ih(l CDS are Lhe Home-Siudy 
Divctiani of Nalionak Education Corporation 
which Eiflins over IDO.IKK) students a year in 
more than 50 re&htieni schools from border 10 
border and coail to eons! amt through I fide pen d- 
enl Study. It^ NACS and CDS arc sc^retincd 
members of the National Horn* Study Council in 
Washing (on. D.C- 



FIRST FOLD HERE 



NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage-Paid ad 




T& Mail- Fold ad in following manner: 



1. Remove entire page— 
(car or cut on dotted line 
Eo left 

2. Fold pdfle iff hair on 
Ul fold lines 



Si Fold page again, on 
2nd fold Line* 

4. Tapeor^lue the 3 open 
xtdes and drop in the 
mail bo* today. 



BEND f OR FREE FACTS AND COLOR BROCHURE 

1^ Send for fuU information lhal idb about 

- cmploymcnl outlook, career opportunkiea 

and how you can train for an exciting career 
Rush me free racist and full information on 
How 1 can ilndy ul home for lhe career I 
j ^^9 Navt chcrfn. I understand I am under no 

K BH oW ion a nd no *a k^mn n w j 1 1 ca 1 1 

CHECK UHl BQX ONLY l W , FB 5 C 3 

IWtF-TEAR BUSINESS TNHHUfl ItCHNICAL 

DEGREE FflCHi RAMS DEGfttf PflflG RAMS 

□ Buxinin-i UBn<»u*mivnl tl Civil Eflpin**ri«C 

□ Marxpi mg ; J M»chanpcal E nQineenrui Tech, 

:‘i Fleanea □ E Eng Injuring TKhnOI 

□ toacjMifhg 

CAREER DIPLOMA PROGRAMS 
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□ E t*glrn:4i Engii^Vflng 

Q Eladrofilti. 15<thnolofly 



r*chna*w 



□ Cnmjjvilflr Prggr-a mmirifi 

11 Mig^i School 

□ BookVeeping 

n A*Jln M«ch»fiipa 

H Mflmt 

Li Surveying and Hof^ng 

□ (lifting 

S AlrCat^hhorana a RemijecHTien 
Ti fiviH Aqsfil 

Q WitdlilwP grpslry Cr-nx-nri 1 Jl inn 
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□ VeEonciapy AUhLlril 

□ C> *9«! *4*rh.inics 

T I Elaoh iG- ftn 

□ Smjli ‘Susinpa l Ugrrl 

□ EI«CtTOn«G$ 

: ; Urcreceunputar Repair 

□ Gun Repair 

fl Moiop^cJe FlefHilr 
G CBlerriiIit'OaurJrietCoiJkiiig 

□ Cgn^pulap A^sistpd&Mkhflflprng 
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Replacing a refrigerator door gasket 



1 must tvplfi ce the door gasket on our 
Admtral duplex refrigerator which is 
model No ND25G6-BM63S2B and sen* 
at No. 5&Z425&. I am handy, hut 1 couid 
use some instructions on how to go 
about It. — Guido Quinn. Si. Petersburg 
Beach. Fla 

First, remove the door from the cab- 
inet. To do this, remove the three 
screws m the top door hinge. Then lift 
the door up and off the lower hinge and 
lay it on a Oat surface. Use a blanket 
underneath The door to protect it from 
any damage 



Next take out all the inner panel 
mounting screws, which are tinder the 
inner lip of ths cbor gasket. These 
screws hold the door gasket and the 
door liner To the outer door pane]. After 
removing the old gasket, Lay the new 
gasket in place and reinstall the screws 
finger ti ghL Lift the door and place it In 
the bottom hinge, then reinstall the top 
hinge. 

Adjust the door hinges so that you 
have an equat dislance between the 
cabinet and the door at both the top 
and bottom when the door is open 



Close the door and make sure there is a 
good gasket seal all around. If the door 
is sticking out too far at the bottom, 
hold the top stationary and push in at 
the bottom until the door lines up with 
the cabinet. Now open the door and 
tighten all the mounting screws Take 
care not to tighten these screws Too 
much, as you may damage the inner 
door panel. 

The part for the refrigerator door 
gasket is Nq. 2 7406- 4. The freezer door 
gasket is part Ho. 27406-3. You can 
order these parts from M arcane Appli- 
ance Pans Co 1515 Cypress 5i.. Tam- 
pa, Ha 33606, 



Overflowing refrigerator 

1 have a Whirlpool Mark 1 Frost-free 
refrigerator. Model EAT 151 FKARG. 
About five months ago, it started expel- 
ling too much water from the overflow 
tube , Now the pan must be emptied 
frequently, Before this, it rarely re- 
quired emptying^ summer or winter. 
The door gasket looks okay.— Walter 
Rogers. Smithtown. N V 
This sounds Like too much moisture 
inside the refrigerator. Possible causes 
include excessive humidity, a door gas- 
ket not sealing properly, or keeping the 
door open too long or too often 
You can minimise moisture in the 
box by covering liquid containers light- 
ly, wiping off any cold items that have 
been sweating while out before relum- 
ing t hem to the she! f in t he refrigerator 
and planning so you open the door as 
infrequently as possible 
You might try installing a rubber 
check valve, part No 649307. on the 
end of the drain pipe where it empties 
into the condensate pan. It costs about 
45 cents. The chock valve helps keep 
hOL humid asr from entering the refrig- 
erator through the drain pipe. This has 
been a problem in some locations. 

If all else fails, you can install an eleo 
trie defrost drain pan heater fc.ii. This 
£25 kit. part No. 978387. includes an 
electric heating element to evaporate 
excess drain water from the pan under 
hot and humid conditions. Of course, it 
will increase the operating cost of the 
refrigerator because It draws a certain 
amount of current. The kit comes with 
complete installation ins [ructions for 



various Whirlpool refrigerator models 

Both the check valve and the drain 
pan heater are available from any 
Whirlpool parts distribution center 

Ice in defrost pan 

1 have a Gibson Side-by-sidc re trig era - 
tor. Model RS22E6W16A and Serial 
1 070723 13 The? problem Pm having 
with if is char ice builds up in a small 
fray. The tray has a hole in the center 
of it that passes down io the defrost 
pan The hole is not plugged This tray 
is located below the evaporator — 
Dean Knox. Portland , Ore. 

You may have a defective drain 
Trough heater, or possibly a bad electric 
connection. To check the heater. First 
unplug the refrigerator Remove she 
shelves in The freezer. Next, Take off the 
rear covet In ihe back of the freezer 
The cover is held in place with a senes 
of screws Check the drain trough heat- 
er, which is taped inside the drain 
trough with metallic tape 

Follow the two wires from this heat- 
er up to a junction block on the rear 
wall. Disconnect the two heater wires 
from the junction block. Use a continu- 
ity motor to check to make sure the 
heater is open and that there is a good 
connection between the heater wires 
and the junction block. 

IF the heater is defective, order drain 
trough heater part No. K 123 1886 It 
costs about £12 plus tax and shipping. 
You uan purchase thus part from Fowler 
Distributing Co.. 3300 Southeast 1 7th 
Avh.. Portland, Ore. 97202. 



SERVICE TIP 




New on the marker is a product called 
Cermsian Guard, a ready nmced liquid 
used lo retouch or recoat worn and 
msted dishwasher racks- it come? in 
clear <intl sight colors to mutch ihs more 
popular colors of dishwasher Lnteriors- 

CurrcsEdO Guard is available in a 2' 
puree beat* (from appliance dealers er 
$6.95 postpaid from the maker! com 
plete with cap-ami -brush applicator and 
simple application instructions. Squeeze 
bon I’m arc also available In L- and 8- 
oynce size*. Common Guard is ap’ 
proved by the FDA. 

For further infurmauun. comaa Ad- 
vanced Materials for Industry. 502 High’ 
way 74 Nonh, J > Gdt , hue& Cny, Ga. 
30269. M 



If you ham a p roWnfii Wttf\ atr? appliance, S*flr| yow 
(jL»ct km, along wiltr Ifie modal &>d SGtfAl ilmjnbm, to 
ApplLancw Ouud. Firpuiat Mh 0«L fcS. We SJ 3 fit ft 

Sfr , New Vert, N V 10013 imy, Put ieiiers tannot. 
t-fl an rwujT'd jndjVidua.Ty ftraNmni af wide JftO&WSI 
Will ho dj'-rosind jit |hw column 
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WORTH WRITING FOR 



looking for ideas on car care, tools, ultralight airplanes, home 

IMPROVEMENTS ft MORE? CHECK THESE LISTINGS. THEN USE THE COUPON 
BELOW 



764 Slim and Trim 

IntTilkk UynaiTibc's 18-page, 1u 1 1 — lx> Li : r Imm'hure Introduce* tin? Udn 
Machine Tlih nue rtenlfliftJJ unit llW* til nK*r nf HI5 <inr tn|j| 

body randjtiumng. Suggested cifrriye n^inU 1 ii illihlntH *}h>wJiij( htw 
to build kip arrau or slim down. Free 

785 End Gasket Guessing 

FEL-FRO Mechanic"* j3 ij-^ Tips explain what tolcrah For Co gel the best 
vaIup in j^ukeEt *uid save money nn car repairs Set of four Value Tips, 
fully illustrated. Frw* 

766 Outdoor Outfit! Far All Seasons 

Cahelas presets ihcu^auids nf quality it** mu for hilling, hunting and 
tiutdtiur recreation in jh.mv0h.l 1 CUluldg*. Five Catalogs per year Free 

707 Dora Through Big J0&6 Around House 

C-F Struck olSers klEs for crawle f/lnclorx. 5a* *> mimt-y b> aucmhlinx 
ruined wurkhnr&e Vrturedf. Attachments provide versatility and oll'SCa- 
vein ust. Fullv illustrated L-alahm shuw* features and spedffeatiuns 

si.oo 

7B8 Clear View On Welding 

Can ray Vm-U^ht HpLmel ha* hifth inh'iufily halngc-n-timm ten Lamp 
above vifiLif to dearly ilhiinknato wurk and plrc-trodc Isrfnrk art is struck 
Brochure eKplams liVviv tills improve* safety .ind efficiency, V ree 

7flS Gorgeous Gardens 

Cnmplele 1984 garden catalog from burgess Seed Ar Haul (imtun* all 
varieties- ul vtjjrlibln, plaikts. fluwrrs aud shmby 48-tnforfu3 pages pro* 
vkfe dnstripEum and tharatEcrijilks. Receive a jumbo pocket uJ climbing 
tomato *ee<fc. All for Sl.itf 

790 Thai Old Black Magic 

I Fl- . fiill-en-linr m ftniirqTind Ijrt tbi^-Ts I mm ftf-irk M^ir lii'Jp ytm tfi'1 
started in u |KU-Mitrir fuU-tiint Street ** 4 chimney sweep. Incliiefe* 
truinsng program as well as- equipment available f 1.00 

7 m Ventilation With A View 

Now, r^Lkr-pa^e color brochure dt'scriblng Vcntariima s rcstdcritial venti- 
lating skylights Ideal for cathedral eeiliiig or eye-level instalkticmH Fea- 
lures include wcnllicrpr[»tt| , 1 maiilaEed doilw with screen ind cupper 
flashing. Free 

792 Powerful Tools 

Mon? than 60 pn*rr touls for consumer and tradesmen Are detailed in an 
Informative artf.1 cu-luriYi! |nxket catalog hy Ski I Corp ijaws r drill*. Sa nd 
e» and more featured along wLeJi specifications, and suggvsfed use Alw 
list of factory -service centors. Fn'P 

793 R y Your Own Plane Without A License 

LTlratigliE ale craft can lit- IhiiIe from kiEj. nr lujughl reach to lb Single 
staters cruise froin 30 to 63 mph aud jyt Wl mpu Ne^' caialng idli sou 
Ikrjfw you van Seam dlxiut tr 00 malWincxJrlf, engmtS. fllglil principles 
and leth mi pies. Fnim Ultralight IhiUliiMtumc SI Oft 

794 Fabulous Fireplaces 

Full-color cala|isc-i iWrihf Eh-e ctsmplete line ref “hcat-eirculating Kre- 
laces frtjui liealihtor Inc. Tlie ratataes ctmlakik infonnotkm abisnt 
cepUie in'ct sauries invhidiiig liui kii>, solid liT^Hrusiltid 
amf a cwnpIcEe line of chimney components- 50t 

795 The Devil Can Make You Do lit 

brochure covers spdtkliug method* fur repairing cntck> and fiolr^ hi 
walls duel ceiling , Fcahires Onriime. a>neviTig]itwnght fonimkiktiou iftaE 
nt^dsi iieJv one jpploEinn and requires no sanding. Fmm Red LVyLI. 
Fret 



796 See Things Precisely 

32-pjgt f^ktalog from Ftecilksri Optical includes ufver [ 10 models of urm^ 
f [fip?rs. F«t many use* reading, sewing, crufts these magnLfkKTS 
are helpful to jewelers, craftsmen. hnnieiTLiikers and do-tt younelferj, 
Frep 

797 The Sicy la Not the Umh . . . 

Il's only the heffitin lug when ytto 0y^Ft tillrkdiditainTaf^. Ripper Aircraft 
di ws yiHL Ihiw in au loformatJvm [>ack3g<* that includes cnlnr photos, 
compari^iiks, sjMt'ifi cation* imd at'trsSurieS, S4.lM> 

798 Fascinating Fallen Ing Tool 

Brochure i'rnm At nrw Fastener deML-nlies 4nd illuHtrates the many limc- 
^i^lna. do-H-yourself applications of the Arrow Staple Cun list link's 
iidphd IkovS'tn home hints, MV 

799 Making Tima 

LlrjddFs new iM’-pwe, full-ctslnr c-ataNis hah clnek movements and . ■u.vci- 
mrtrs, kit*, plans and utxMK'flrUng to(kls. \U\\$ n^' and unuiual items 
li> help yr»Lk eaplure time. Free 

S00 Your Oo-H- Yourself Home 

Curtis Homes wants trk Kelp yuu own the htiLise yUu never thought >eu i! 
lave. Curtis does hea^y const rucliuLi-, \\v\i complete the finishing. +y- 
jiage. hdl-eoktr lknj(-hLLre enpLikns the '"wnrk-investvnent" Financing 

pjgnttnt iLvaililMe Frw 

lOt Tools, Tools and More Tool* 

all lWi pages ul the u.5. <ieneial Siajipti. catalog art filled with over 
tiJiKXl n-Aii i «_■ bmisd Iwh Ami liAndy iiluii supphe^. 13 1 St-01 tilled pt'kes tool 
MXR} frefnndahle nn first nrdi-r.1 

802 Sunny Situation 

Iji-ttI A HnrTilum mi iridiu llinr n+^v rin j ni1i£ii3v .mil ScdariiLikE h-LLy ■ 

eri Coirle & Planner H . Filled wh h td^At aihJ photos 1 1> fielp chouse the 
Miriruom best soiled to your rwred*. Make your home mmv fuaietiunal, 
t-fHcienl and Ikeauliful. ii.L'H) 

803 Wonderful Wood Finishes 

J^-pnge. 4-tolnr fwmltlet Ir-rmi \t r atcsk- Dennis shews how to create pnrfc-s- 
“.rfm-il finishes the first lirne irilh all types nf wood. Witoc* Danish Oil 
seaJjt. primes, finishes, hardens, ptoteeis. besmtihes and penetrates 
iri une dppl real inn. Free 

804 Discount Catalog 

1 (k> -page* hum riir csj i n pn.-^*ors h> wine W* with log ^phl ler^ atkd 

puris ty Imild >mir i»n Trailer piirts, j lad engines, generator*, chain 
and actvsnkric-b. From Northern 1 h\l nnulio Free 

805 An Oil Is Not Created Equal 

Are yuu nknnLng tudAv's caron ststcnliky "! mlr' CdMnif'v h-p.ige, lutL-c'nl^r 
hiocbure i^ a helpful guide in umlcTstanding mu tor nil. EipSaimi oil adEli- 
fivr?i h vberjsily and im>Te Fter 

$06 Handy Homeowner 

A iuusI fur even- humeowTier! FOFL'LAH MECHANICS Home Care 
Guide ri a Eoct-fiJ led, concise and authckht^lhc guide covering every 
ttimiiKUi home repair TTii^ [dastit cfwted 2-1 -|wsf ipiraTbound guide 
^ill help y^m *iise liLindrrcb Hif dollar s 

$07 Car Care . + , A( Youi Fingertips 

|f ym] drive a r^r; inn need PtJPUlAR M KCHAKICS' MasEet to 
Car Cure This l[kfrjmiu1uin-piK'ked series of illnstrjted brochmo^ coti- 
Uiiis slep' -by-step instruct lens to help yuu juainl^m yuurc.ni and keep it 
li.Kjk.ini: like new Convenient-size make* Lins valunbk: guuk the handievt 
buol iri yonr car eare kil. ^5.45 
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Don’t Buy A 
BIG TILLER. 



fora 

small 

lob 



IT your garden is an acre or less, 

him somebody to plow it once a year . . . and buy a ManjiS‘20- 
for yourself. Mantis Oils and weeds a practical B * \o$' m wide, 
turns on a dime and weighs only 00 pounds? Simply turning 
a 300-pound tiller in a backyard garden is a challenge 
Most big tillers were designed to jusl till (but many now 
offer clumsy ’'add-on" attachments as an attempt to justify 
their high cost}. The Mantis was deigned from the 
beginning to precisely match a small, powerful engine 
to a variety of useful attachments for 
your yard and garden. 

Mosl big tillers cost an arm and a leg . 

The Mantis-20 is a tough, durable, pre- 
cision instrument, .yet it cos is a fraction 
Of what you’ll pay for a pig tiller. 

Most machines are partially covered 
for 90 days lo a year Mantis has a 
Lifetime Warranty on the tines, a Lifetime 
Rep/acemenf agreement on the engine. 

Best of all, you get a 3-Week fn-Your 
Garden Trial (if you don't like it well buy 
it hack for every penny you paid!). 



Tine* w 
strong 
they're 
guaranteed 
for life! 



* tflflA MMC 



flMtntti Htmiffrtlurtng C*. 

1 1456 County Lina Fid., Dapt. 3SQ 
Huntingdon Valley. PA t&GCG 

I D Please sand me mare informal^ on ITiS 
Manila 20 Tilfer/Cultnatdr 

Nam* 



Address 
I City 



State 






j 



WINTER'S 

CALL 

When the snows of winter 
start swirling. a[ J s lime to trade 
wheels fot skis and Lake off for 
a specjal kind of Quicksilver 
ulir alight flying Since snow- 
mobiles often irde through tne 
wind faster than ultra lighters, 
we know you ran bundle up for 
an invigorating day of winter 
flight If your MX has i he op- 
tional pilot’s fairing, you'il hnd 
you can reaily fly comfort a bfy 
As you fry over the whiiened 
countryside, you’M he amazed 
at how quickly you can master 
wrnter hying and earn a special 
''Frostbite Flyer" palih 
hor the location of your nearest 
dealer and complete information 
package |S5J P contact the factory 




<gfppar aircraft inc. 

JMd f Mtrurf muter of UllrjirhjIU Aircraft 



26$.5l-iVI Yn« Jfo.io, TfllWflllil, CA HBW 
(7 1 4 j 6 7b 32 IB Te[ M ' 4 WQSfiS 



PM 

PHOTO 

HINTS 



One-frame developing 




Meed just one pscture m a hurry? Make 
lhe exposure and don’t advance the 
film. Take the camera into a darkroom 
and snip out the frame, with the first 
cut dose to take-up spool and the sqr 
ond cut nf!ar film cassette. lYocess the 
frame In a small gl^ss jar of chemical 
Cut a new tongue on film for continued 
use of roll . — Louis Hochman 



Bottle tip 



i 

D£KTol 

«T*Crlf 

MAY 

17 

L 



Keep track of chemicals by dating the 
bottles with a fell -tip. water-resistant 
marker pen — Robert Hortzberg 

Shoot over crowds 

Hold camera by its tripod or moraopod 
legs with camera lens at largest aper- 
ture number for maximum depth of 
field. Use the fastest shutter speed 
possible and let the camera's self-timer 
take the shoe — Mteync fugaw 
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Chopping block 



This handy chopping block ls a 7^-m 
dia x 20-in. section of a iree trunk li is 
firmly nailed with spikes dnven up- 
ward from its bottom to a Fbot-squarn 
piecu of y+'ic. plywood The wooden 
handlogrtp is fmm a shop junk -box. and 
i he bail i& hefty aluminum clothesline 
wire. Wire ends are looped around T : ft- 
in No. \2 roundhead wood strews 
In-stalled about 2 in. from the top 
The chopping block is useful in the 
shop, garage or Outdoors for sharpen- 
ing stakes straightening meta] rods 
and other job s requiring a firm ha so 
that won't harm edged tools, 

— Walter E fJurfon 



Plywood cutting aid 




To prevent pinching The saw blade 
when cutting plywood. use a three- 
way damp attached to a length of ver- 
ticil] 2# 2 or 4 . This makes an easily 
adjustable platform for holding a comer 
of the plywood.— Parry C> YGb 










MUST LIQUHMIE 

AT BELOW DEALER COST] 

4000 Watt. Gas Operated, Emergency 

Power Generator 



DON 7 let e storm rob YOUR home of vital ^ . 
electric power! Hfitfc this 4000 watt - 
generator, you AIWA PS have a 
reliable standby source of 115V 
and 230V piug-in power? 

• 8 bp. 4-cycle gasoline engine! 

• U.S, made.' l/.S. quality! 

• 1 year warranty! 



PUBLIC NOTICE! 

BankfiwtEr and Financially 
Distressed merchandise! 

iff* are MilUtTnfld NjAUdaion m 
uf nlrirleh lhil I'lunTDCq-Jhin.lY 
■: ucnfE* p»m in m»*r * rv 

ol iM<:h rtafe 

Dwwlr£j4iduL HOrt L Jit yMP ’■ 

til Ondflf tMP*+M*tiGA4 Bi-ih luCil 



I rv Out cil h-M£rt FI*#h ciomrtffs 

I CQJWmC rKfllllQn F m.pnfiel 
icullm f 15-tiTva CamftiUbHl 

II VDIr kpumw Of ECQFTipf Pip wilFi iup 
p4wl innwitnfHj * lh|l nk,iit be? Nqul- 
Iforod tn-i imrrwrfinlW Ciih Ull U1 

l^rn fum 1 BGO 320 0409 CM* 
prodncli in ptn-kk:E u^^iAtinij c.ip^ 
ifitKm will bM t rpnildmart 



Single phase. 



Serious 
storms cart 
occur anytime 
of year. Bo pre- 
pared ALWAYS' 



FDA Wl Nt ER STOR W St 
N □ frw e bu p I- -flw bu m ■ 

In* plpoi iv h vn yetr hpv* 
■ fell 9^riDI>l[U HI hAJMf 



f-Dfl CAftlN « CJMP 1 1n 
tfo -ikWM |4u *4* 
wyey hftvTofIi bT Elvcln 
Eily wMh EMi SHTflerntw 



Ti frlvrMTin* mu 
In mA you tttl pul *n frf 
giDEF iLEr, Ull 1 fctt Inmla: 
Volts l Amps - [&a*1 

■Ecf Etd 4 hi 4fl0fl hi ill mai Ami 1 1 

A itorm could knock oul your electrical pw*r far hoora. o# for day* 1 
Food could apoil in your r-ofrigerator A motofinyuuffumicBCTdd Hop 
running in winter and leav* vaur family shivering In th* cold- A nvflll 
could Hop pumping water needed for cooking or bathroom laciliTia* 
Tbd losao* could wsl you up to hundreds of dollars - - - Of maybe wen 
much moral And think of all ihe di&comlori and inconvenience! 

Gut, you ftfrwe f have to worry when you have Ihii e*caJlen I quality pon ■ 
gbic gon^liOf Si's US madel And il provides you with 3 convemunE 
plug -’in nutlets, far 115V and 230V service 1& amp* it «ich pullet 
Just put oil in the trinbciH. pour 
gas in Ihe link, odd Hart The engine. 

Use the generator to run your light! , 
a Bump pump, well pump or power 
tools, etc Plop In small kitchen ap- 
plumce*. ■ refrigerator, Ireazer. etc, 

04 course, you can r 1 run gutuytlung 
at ooa lime Remember lha 4000 
watt limit-} aul yCu CAN run enough 
things to keep vital function! opera- 
ting at you need them 

» 4-cycio, irngle cylfndCr eOgidO- 
« Produces 0 tip. at 3#Q0 rpm 

* Recoil atari. MenuAl choke 

# 4-qt gaa link, U*M eb&ul .03 gal 
par hr if full !o»d. Courts longer 
with lets load.} 

• Chroma plated piston and alumi- 
num 

H&at for M . . . „ _ 

running »C,O M,0, Co, 

■ Site. l7Vj"W x J 2«ih Aw u 

25 'L k 

• Shipping weigh*: 

approx. 1 40 I tri 



Compare at over 

s 1.000.00 



OUT THEY GO AT ONLY: 



dltvipitB 



Pu«hlwtton elect rk start 
mode) wlildc at 1581 

P" 1 - " Iv chflDp? Shvr tiU dvve 

OPIfst V«L| 4ir*a e^iginvl AM |Ut«1 

/ lujsridvIslrT Q*pl 

■' Mlmn»DpolLf- Minn 1 '-44 V 
j 5ni li worn th* 4O0O w*ct GtiHiiiorii). ilndkJL* bone nww-1. 

- hv tie* Hfniil tint it Mtf infl 

□ Ni> 1 10B PVEMkjEtHi El^ctrjc &EM m IfiSB o+c+i 

j i wdl v*v pTiig^rfcg chanjB Ln rfrhiVT iyi(a^rt rSulivwrv |Alkpw4.t 

I wtelfi for dEtfnrv AM 2 3 wfc i seUv il pDitf hy c-hvrt Sor 

I rv. « C -D 0 Hvt Umh iwi^iN «S EM* UktlM.I 



C-MLt cmiVt mirr han Qrtar bf P^ehi 
£4 PwHvi- ■ cLwy. 7 iteyi a whI. 

Toll-Free: 1-400-228-0409 

rr buiv l-unfll. Ot H OOEFUWfif, Cl II 

ToO-Frea: 1-S00.32S-S727 
h,Hm«H,. l d M0»7U46«S 



C.O.M.B. Co. 

T II F NAimV S LhRl'.ISI AUtMLlRI/E D MAIl 
■ i H m H null I =>ii ■ i i OJ i . U N iUN 1 4-! ^ H DEHrn I ^ 
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Versatile table saw rip fence 




A new mw guide has 
teen introduced by 
Rocs well Internation- 
al.. 400 North Lexing- 
ton Ave., Pittsburgh. 
Pa. 1520S. Called the 
Umfenoe ($350). it s 
designed tq handle 
large panels easily. It 
locks accurately to Vo* 
in. :br true cuts with 
less chance of pinch- 
ing, The fence is 
equipped with a steel 
table Frame and legs. 
It attaches quickly to 
10-in. Rockwell saws 
or it tan be? adapted to 
Fit other makes 




Oak-handle faucet 

The warmth of oak and the beauty of 
brass come together in this kitchen fau- 
cet ($47} by LLS Brass Fixtures for the 
tub. shower arid bathroom sink are also 
available. The choice of finishes in- 
cludes polished brc&s, antique brass 
and chrome. For details, contact U S. 
Brass, Box 37, Plano. Tex. 75074 



Choke chain saw bite 

The liacine Glove Co now offers pro- 
lection from accidental injury from a 
chain saw— Woodcutter's chain saw 
chaps. The chaps, worn over work 
pants, are made of lough, lightweight 
Dupont Cardura nylon and Kevlar wo- 
ven cloth and felt_ They're available in 
three lengths (regular length: S79-95) 
For details, contact the Ractne Glove 
Co.. Boa 376* Rio. Wis. 53960. 




Electronic router 




The precision and reliability of solid- 
state electronics has been built into the 
Sears Craftsman electronic router 
(S15D). After selecting material hard- 
ness and cutter diameter, the router 
monitors feed rate and maintains the 
proper bit speed. Electronic feedback 
senses speed reductions due to loading 
then adds power It's available at Sears 
stores and through its tool catalog. 
Contact Sears. Roebuck and Co., Sears 
Tower, Chicago, 1IL 60684. 



New glass 

PPG Industries" clear* energy ^ 
efficient glass is called Sun- 
gate 10Q. A double -glazed 
window of Sungate 100 
claims heat retention and 
price comparable to triple- 
glazing, without the additional 
weight and expense of an 
extra glass pane. For further 
information, you should con- 
tact Jean Wright. PPG Indus 
tries, 1 PPG Piace. Pittsburgh, 
Pa 15272 



Unit ends clutter 
on night stand 

General Electric's Wake-Up- 
Call ($99.95) combines a dock 
radio and a telephone- The 
phone features one -touch re- 
dial of busy numbers and a 
lighted keypad The radio has 
automatic muting when the 
phone is in use. Contact Gen- 
eral Electric. Audio Products 
Dept., Electronics Park. Syra- 
cuse. N.V 13221. Hi 
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A FOUNDATION FUNDS CONTROVERSY 



Harry Frank Guggenheim left behind 



H arry Frank Guggenheim was a 
philanthropic gadfly, given to 
supporting unpopular causes and 
promoting unfashionable ideas. In 
the 1 930s., for example, he backed the 
experiments of rocket pioneer Robert 
Goddard after the U.S. government 
had shown no interest. A nephew of 
Simon Guggenheim H whose Guggen- 
heim Foundation had provided mil- 
lions of dollars to the arts and sci- 
ences Harry created a foundation of 
his own—usually referred to as the 
'"other" Guggenheim Foundation. 

He directed it to support the scientific 
study of human nature* an area in 
which research has often proved to be 
at considerable variance with convene 
tional wisdom. 

Recently* we dropped in at a day- 
long seminar held by l he "'other" 
foundation, and were pleased to learn 
that it is carrying on in ihe opinionat- 
ed. even combative tradition of its 
founder. 

One scientist who has received support is Napoleon 
Chagnon, professor of anthropology at Northwestern 
University. Ghagnon has spenf many years studying the 
Ya noma mo Indians, who live deep in the Amazon jungle, 
along the border between Brazil and Venezuela . 

One of the Yanomamo's favorite activities, he discov- 
ered, is fighting. In fact, the most common cause of death 
among adult male Yanomamo is violence. According to 
mainstream anthropological theory, the bellicose Indians 
should have been fighting over scarce ''strategic material 
resources" — especially protein. But through hunting and 
gardening, ihe Yanomamb manage to provide themselves 
with an abundance of protein by working only a few- bout? 
a day. Why then do they fight so much? According to 
Chagnoiip the Yanomamb explain that they fight over 
women. The w r ars between villages, he says, usually start 
with an insult to a woman* which is avenged by her near 
kin* triggering a chain reaction of revenge and counter- 
revenge that can continue for decades. 

By interpreting a cultural phenomenon — war — in 
terms of a biological variable— kinship — Chagnon placed 
himself within the camp of the sociobiologists, who are 
anathema to mainstream social scientists. Many critics 
fear ihe political implications of sociobiology: Conserva- 
tives could use this deterministic theory to argue that rad- 
ical Social reforms run counter to a genetically determined 
and unchangeable human nature. 

But it is more ihan a sociobiological orientation that 




a fortune that supports unusual research. 



has earned the Harry Frank Guggen- 
heim Foundation iu maverick repu- 
tation. Last year, roughly a tenth of 
/ its grants went to researchers in the 
new field of "cognitive ethology" — 
animal awareness. In one study; Rob- 
ert and Dorothy Seyfarth of Rocke- 
feller University found that vervet 
monkeys in East Africa have three 
distinct calls to warn one another 
about three different kinds of preda* 
tors— leopards, eagles and snakes. 
When a monkey sounds (he "leop- 
ard" warning, for example, the others 
jump into trees and head for the tips 
of the thinnest branches. At the 
sound of an "eagle"' warning, they 
ding instead to the trunk of the tree, 
where they are protected by (he low, 
dense foliage. 

D onald GriFFm* president of the 
foundation and author of the 
controversial book The Question of 
Animal Awareness, admits that the 
monkeys may not be conscious of what is being communi- 
cated; they may simply have learned to respond in a par- 
ticular way to a particular call. Nevertheless, Griffin in- 
sists that if scientists arc going to use animal behavior a$ a 
model For human behavior— as many do— it is unscientif- 
ic of them to assume that self-awareness is a uniquely hu- 
man trait. 

Funded projects are sometimes located closer to home. 
D Eugene Redmond of Yale University has discovered 
that a drug known as clonidine completely suppresses the 
symptoms of opiate withdrawal in longtime drug addicts. 
UnJike methadone, which replaces one kind of addiction 
with another, clonidinc docs not appear to be habit-fonn- 
ing. It allows addicts to go cold turkey without suffering. 
Redmond believes that at least some of the violent behav- 
ior of heroin users is attributable to their highly agitated 
state during partial withdrawal. At the very least, he says, 
clonidine can reduce the danger to society posed by such 
behavior. 

H airy Frank Guggenheim, who died in 1971, would 
probably have enjoyed the current reputation of his 
foundation as a backer of scientific long shots. After all, 
Robert Goddard’s rocket tests portended the space age. 
Perhaps the research now being funded by Guggenheim's 
legacy will carry us as far in the next 50 years as God- 
dard's work Look us during the Iasi. 

-Gerald Jonas 
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REPTILE TAKES TECTONIC TRIP 




TWeggw/ worm lizards now live in three 
areas of Mexico {ihadedl but scientists 

IwliAW ci ling If population split n-h&ti 

Earth's crust moved 15 million years ago. 
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UNITED STATES 
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OF 
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MEXICO CITY * 



ACAPULCO 



Strange, nearly blind, nine-inch 
"worms'" with forelegs arc found in three 
separate places in North America. Plate 
tectonics theory may explain how they 
got there. 

The i wo- legged annual is actually a 
reptile (genus Bipei). say* herpetologist 
Theodore Papcnto of (he Museum of 
Veriebraie Zoology in Berkeley, Califor- 
nia. “Worm lizards use ihcir feet to dig 
burrows and live underground, surfacing 
only m floods They eat beetle larvae, ter- 
mites and other small insects they find 
near tree roots.*' There ate only three spe- 
cies — oxw found on i he remote Baja pen- 
insula, l he other l wo in different pans of 
Mexico, 500 miles to the southeast- 

How did these dose relative* get so far 
apart? They certainly didn't raft across 
the waier, says evolutionary ecologist 
Benjamin Dial of Te*a* A&M "'The 
worm lizards crawl Very awkwardly 



Moreover, prolonged exposure to Salt wa- 
ter would kill ihemi" Other sciential* 
have proposed r ha: Bipcs migrated from 
Baja around the Qulf of California. Bui 
no I rail of fossils has ever been found. 

Plate tec ionics theory— which holds 
thal Earth's crus] :* made up of sections 
that shift independently nf one another— 
provide* ihc most bkely explanation: The 
ch tec populations began a* one and were 
split by plate movement. Pkpenfuss's evi- 
dence comes from a biochemical tech- 
nique that reveals when species diverged 
from a common ancestor 

"Fifteen million years ago. ihere was a 
single population of fiipes in southern 
Mexico," he says, ‘"Then pan of Baja 
broke off and moved north toward Cali- 
forma, and ihc Sierra Mudrc del Sur rose 
on Ihc mainland, yielding three popula- 
tions — one on Baja, one behind the mown- 
Iain* and ihc third near Acapulco." * 



ANCIENT MAN HAD 
GOURMET TASTES 

Whitefish in mustard sauce -sounds like 
native He cuisine. Actually, it’s ancienne 
cuisine In fact, neolithic. 

Archeologists: Rolf Rott lander and H 
Schlichlherle, of the University of Tu- 
bingen's Institute for Prehistory, in West 
Germany, have found a way lo extract 
traces erf 1 baked-m food — fat residues — 
from the liny pores found in almost all 
pottery except fine porcelain, no matter 
how prthisiorie. 

When compiled with water, the food's 
fatty-acid doth position can be chemically 
analyzed to find out what was once 
cooked in l he pot. Our previous knowl- 
edge of Stone Age delicacies came only 
from she charred but recognisable rem- 
nants of grains, bones or seeds that are 
unearthed ill digs. 

Since fats deteriorate over lime. Roll- 
lander and Schlichiherle compare the res- 
idue* ihey extract wilh known, dated, 
samples of other ancient fats. To put to- 
gether their reference list, they analyzed 
the fat content of seeds, grams and bones 
uncovered in prehistoric garbage dumps. 
The ags of theu petrified Leftovers was 
then determined from artifacts found in 
Ehe same layer. 

Recently* the two researchers found 
i races of fish fat and mustard-seed oil in 
neolithic Shards uncovered On the shore* 
of Lake Geneva. Astonishingly, whitefish 
in mustard sauce ix a popular Swiss deli- 
cacy, even loday. 

Rott lander and Schlichlherk have used 
their analytical tool for five years, but 
American pottery experts have ycl la do 
so — partly, some say, because they lack 
the funds to buy lab lime. » 



IP THE EARTHS surface were 
completely smoolhed oat, both 
above and bflow the water, the 
ocean would cover tbc entire globe 
to i depth of 12,000 feet. 

-Submitted by Christina Rama 
Beacon, NY 



DINOSAUR EMBRYO 
WARM-BLOODED? 

Paleontci]og.LsEs have unearthed a fossil- 
ized dinosaur slill in its egg— only the 
second ever found. Yel I he scientists are 
elated less by its rarity [han by l he evi- 
dence it offers that dinosaurs were warm- 
blooded. 

Although all modern reptiles are cold- 



blooded l some paleontologists speculate 
that perhaps dinosaurs were not: Warm- 
blooded birds, for instance, are thought to 
have evolved directly from dinosaurs. 
The structure of the 75-mil lion- year-old 
embryo's skeleton, which turned up m a 
"'dinosaur graveyard" in western Mon- 
tana, looks decidedly warm-blooded 
"Warm-blooded animals generally 
have more chan neb. in which blood runs 
through l he hones/" notes paleontologist 



Jack Homer, of the Museum of the Rock- 
ies in Bozeman. Montana. Horner is 
studying l he embryo using a medical im- 
aging process that yields cross-sectional 
pictures. "This embryo/" he says, "has a 
densely packed system of these canals, 
suggesting that a Id of blood ran 
through, and lhal it grew very fasl— loo 
fast for a cold-blooded organism. "" 
Homer guesses ihc dinosaur would have 
reached seven or eight feel m length. ■ 
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PERFUME POPULAR 
WITH MOTHS, TOO 

Men often give ihcir loved ones per- 
fume. So docs I he Oriental fruit molh. 

The male oft his species, a pesi to farm- 
ers but a gentleman in other respect^ pro- 
duces a scent that is almost identical lo a 
mix of jasmine and cinnamon, according 
to Japanese and American researchers 

Reporting at a recent American Chem- 
ical Society conference, they described an 
intricate olfactory duel: A female moth 
attracts a male by producing a phero- 
mone, a chemical attractant. Wiih most 
moths, dial's where ihe chemical court- 
ship ends. But the male fruii moth re- 
sponds by releasing a shower of fragr&m 
compounds from its hair pencils, feathery 
appendages on its tail end. Wing 
beats waft ihe perfume toward 
the female. The two moths 
touch and the match is 
complete. ■ 




THE NOSE KNOWS 

One of the most effective devices For 
monitoring pollution may be as plain as 
l he nose on your face. So say scientists 
from the University of Utrecht, in the 
Netherlands. 

Two psychologists have recruited sev- 
era I hundred residents of that industrial 
city to pop their heads out of their win- 
dows every Tuesday evening and take a 
deep whiff. If they smelt anything, they're 
to classify it— from innocuous to ex- 
tremely annoying 

The air will be simultaneously moni- 
tored by more accepted sampling devices. 
The human and automated results will 
then be compared. The scientist?! hope to 
establish a nationwide network of noses 
that would help l rack polluters. a 



MALE EMPEROR MOTHS cm 
smell a female seven miles away — 
and each female carries Less, chan ■ 
millionth of a gram of attractant. 



IS ACID RAIN A MYTH? 



Acid rain is not harming our forests, 
insist two soil scientists. Though rain ai 
the Hubbard Brook watershed m New 
Hampshire has been as acidic as vinegar 
at limes, ihese experts say that the soil, 
plants and bedrock in the area could neu- 
tralize 2E.000 times more acid than that 
found in local annual rainfall. 

Normal rain is always acidic, soy 
Charles Frink and Edward Krug, of the 
Con neetic u t A gric ul I u r a l E xpert m eri t 
Station in New Haven, wiih a pH of 
about 5 6. The pH scale runs from 0, 
which is acidic, lo 14, wiih ihc midpoint, 
7, being neutral. And the soil in forests is 
made more acidic by the normal weather- 
ing of bedrock — which leaches out neu- 
tralizing bases such ai calcium, potassium 
and sodium — and the decay of plan!*, 
which creates acids. 

As a result, the runoff from healthy 
forest soil is always acidic, Krug and 
Frink argue in Science They point to a 
Norwegian study of I wo snOwpacks, One 
with a pH of 4,3, another neutralized £0 
7.0. As Ihe snow melted, there w r as no dif- 
ference in the acidity of the runoffs. 



Moreover, forest floor in the Adirondack* 
where irees have never been cul or burned 
has a pH of about 4 Bui Adirondack soil 
where trees were felled 20 to 50 years ago 
has a less acidic pH of about 5 

''Scientists have known about soil acid- 
ity since 1900/' says Frink. "We just 
completed an experiment in which we 
sprayed artificial rain on lobacco plants 
twice a week for five weeks. A pH of two 
{hydrochloric acid] puts holes in ihe 
leaves. But pHs of two and a half or high- 
er had no observable effect " 

In fact, despite consEanr acid rain, the 
researchers note, l he amount of standing 
limber in New England's forests in- 
creased by 7Q percent between 1952 and 
1976. ■ 



STURGEON ARE large and long- 
lived* One weighed over 3,000 
pounds. And, at 82, the oldest ever 
caught was far younger thin the es- 
timated muimuni age of 12 (K 



AMERICA ENTERS STURGEON WAR 



The Russians ihink they have a lock on 
ihe world caviar market, but researchers 
at the University of California. Davis, are 
taking the first steps to ensure that cock- 
Tail-party goers will never lose I heir hors 
d'oeuvres to cold- war bickering between 
the superpowers. 

Improving on established icchniqu-cs, 
they are pulling together a sophisticated 
hatchery lhal will bolster American pop- 
ulations of sturgeon, ike ancient, endan- 
gered fish whose lustrous eggs can com- 
mand hundreds of dolhrs a pound. 

In the USSR, ihe native population of 
sturgeon is augmented by hatcheries on 
the Caspian Sea. To propagate sturgeon 
artificially, the Russians; inject female fish 
wiih hormones known as gonadotro- 
phins, which stimulate egg production. 
The hormones, as well as ihe roe, are ob- 




tained from sturgeon killed in commer- 
cial fisheries, says George Monaco, who 
directs the California project. 

Monaco’s staff cannot rely on killed 
fish, however "We have a limited supply 
of sturgeon, and we're in refuted in keep- 
ing them all alive,” he snys They get the 
gonadotrophins they need from carp. 
They have also Iried using a syniheric 
hormone, “Iniiial lest* have been very 
promising/ 1 he udds. 

To obtain roc without killing fish, an 
incision is made in ihc abdomen of a preg- 
nant female ”We spoon out the roe and 
sew it up/' says Monaco. The fry* fed n 
special diet, grow twice as fast as the Rus- 
sian fish. Once released, the hatchery fish 
have a survival rate of 7 lo 12 pcrcenl, 
compared with 0,1 percent for those bom 
in the wild- m 



Sturgeon h are persisted utmost unchanged for 200 million >rt) rj, fiui r he tasty eggs 
of this fish hove made if a pmed commodity, ft disappeared from most riw* 
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DID THE MOON 
HAVE MOONLETS? 

Once upon a time t the Earth's moon 
had dozens of moons. Bui one by one, 
each fell from orbit, crashing into ihe lu- 
nar surface, smashing iisetf into dust and 
carving another lunar sea. 

Each of the moon's ennon* was ai least 
60 mites across several times bigger than 
the moon* of Mars, says Kcilh Runcorn 
of the Instiluie of Lunar and Planetary 
Sciences ai the University of Newcastle 



There's a valley 300 feet deep in the 
surface of l he Indian Ocean. You could 
sail across if and never notice iU because 
l he dip descends and rises again gradually 
over its 1, 200-milc width. This watery de- 
pression was discovered only after scien- 
tists noticed a slight bulge in the orbit of 4 
satellite passing overhead, suggesting that 
ihere is a reduel ion in the Earth's gravity 
below 

All hough in constant gravity water al- 
ways seeks I he lowest level, the Endian 
Ocean's gravitational lapse keeps the val- 
ley from leveling off. In fact, since ihe 
amount of pull between objects depends 
on [heir mass, gravity al sea is slightly 
stronger above undersea mountains and 
slightly weaker over depressions. 

"Wc ihink I here's a lack of mass in I he 
Earth's crusl somewhere below ihe JndU 
an 0«jcmt a » depression, 1 ’ uiy^ geophysical 



upon Tyne in England. And their tumbles 
occurred between 4.2 and 3.8 billion years 
ago. 

Runcorn theorizes that the moonleis 
fell because their orbits around ihe 
moon's equator were unstable Each im- 
pact blew awesome amount* of rock from 
the surface, unbalancing Ihe spinning 
moon. As the moon wobbled, 1 Tying 10 re- 
gain the equilibrium of ils spin, its lopsid- 
ed crust shifted slowly over itv then -liquid 
core Eventually, ihe newly scooped-out 
basin settled at one of the poles. 

The theory fils the evidence: Magne- 



James Whitcomb, whose study of the 
surface valley with Universily of Colora- 
do colleague Steven Ilmen was published 
in a recent issue of Geophysical Regard* 
Letters 

But wouldn’t reduced gravity produce 
a hump raiber than a dimple'. 1 Not ai all 
says Whiteomb. “Water right over (he 
low-gravity area is pulled away by (he 
higher gravity areas around it. The oppo- 
site happens wilh Seafloor mountains: ihe 
ocean bulges a* wafer ts drawn in.” 

Whiicomb and Fhnen theorize that the 
circulation of deep molten rock toward 
ihe center of the Earth could be pulling 
ihe Earth's crust down with it, reducing 
the undersea mass, Or perhaps the north- 
ward movement of India's tectonic plate 
over ihe past 10 million years has left de- 
pressions in the rock, like the wake of a 
ship plowing through ihe ocean- » 



cism in moon rocks retrieved by Apollo 
aeronauts implies that the moon's poles 
did shifi by W degrees several times, bil- 
lion 4 of years ago— just the distance a ba- 
sin would have bad to move to get from 
equator to pole, 

Runcorn farther points out ihai (he lu- 
nar basins arc scattered across the moon 
in bands, suggesting lhat ihcy could once 
have been lined up beneath the equated- 
al!y orbit ing moon Lets. "IF the basins had 
been carved out by falling meteorites or 
asteroids," he says* "they would be pep- 
pered 41 E random/' ■ 



THE COAST OF Antarctica 1 ! 
Eastern Adelie Land is the windi- 
est spot on Earth. Average wind 
speed is 48 knots — nil year Long. 



VAST STORMS 
RAGE UNDERSEA 

The bottom of the sea has always been 
considered essentially unchanging by 
oceanographer* — dark, cold and slag' 
Ham . Thai view is wrong, according Id re- 
cent research: Vast undersea "storms" 
rake the seafloor for months at a time, 
scrubbing Ihe botiom and clouding Ehc 
water with mud. 

The implications are more than a scien- 
tific curiosity The deep-sea bottom has 
been proposed as a dumping ground for 
radioactive waste. "Based on what we've 
seen, you can't assume anything will stay 
where you pul it," says Georges Weather- 
ly, of l he High Energy Benthic Boundary 
Layer Experiment, an attempt te study 
the benthic, or bottom, ocean currents in 
detail. 

Weatherly and his colleagues have 
placed sensors on the seafloor east of Bos- 
ton, three miles underwater. Anchored 30 
feet ofTihe bottom, these ihrcedegged de- 
vices are laden with thermometers, cam- 
eras and meters that monitor she dtree- 
lion and How rate of ihe water. 

Bottom currents have been docked at 
up to one mile per hour. That may seem 
slow, but powerful forces are required 10 
move the huge volumes of w ater involved - 
What are the forces? They seem to be in- 
fluenced fey surface currents, but the an- 
swer h slit) elusive- a 



AN EXPLOSION OF nitrngly*- 
trin creates a shock wave that trav- 
els outward at a rate of about 
17,000 miles per hour. 




1 



INDIA 




4! local gravity deficit beneath th? tfaflot w u oausOrg a J0Q-/w dip m the Indian 
Am Thv deep»E&tth dynamics responsible fir it are. so far. poorly understood 
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SMART SEAT SEEKS THE SKY 



A new computer-controlled ejection seat will improve the pilot’s chances of escaping a crash. 




T he crippled jet fighter is losing control . The pilot fights to keep it 
m the air. but it s a losing battle Finally, the plane is only 50 feci 
above the ground. The decision is inevitable- eject A lever is pulled - 
Explosives blow the pilot's seat free of the plane. But the erratic air- 
craft has spun up$idc down. The pilot has ejected himself, at high 
velocity, directly toward the ground. 

Until now, such a scenario would mean almost certain death- Ten 
percent of all ejections are fatal* and by far I he most eommora reason 
h that pilots have had to ditch their planes too dose to Earth; current 
escape mechanisms require al leasl 200-foot clearance. 

To solve the problem, the U S- Navy has developed a new system- 
called the Maximum Performance Ejection System (MPES) — that 
will automatically point and propel an ejecting flier upward, no mat- 
ter w hat the orientation of the plane. Tests done from ground-based 
ejection towers and in the air prove it works^ A prototype of the 
device managed to reverse itself after falling only 43 feel. When the 
plane is flying on its side, there is even more leeway. A pilot can 
theoretically eject just as a wing tip touches the ground and Mill be 
able to survive. 

The heart of the system is a microwave-antenna array. It senses the 
difference in heat coming from the relatively warm Earth and the 
cooler sky. {Spots of heat from the plane or the sun are not recorded; 
the MPES microprocessor ignores pulses and concentrates on back- 
ground heat.) As soon as the MPES determines which way is 
up, it fires a rocket underneath the seat in the appropriate 
direction The rocket flips the seat and pilot upright, allow- 
ing a parachute to open safely. 

Simply getting the scat upright is not the only prob- 
lem,. however. Because it can whip 180 degrees in 
only 1.3 seconds, it must also blast Tree fast enough 
to prevent the pilot from being swatted by the 
plane's tail as it races by at up to 700 miles an hour 
The force on the pilot can add up to 18 limes that of gravity, 
shooting his weighE temporarily to- a ion and a half The head 
alone can weigh hundreds of pounds. To beep ihe pitos from 
being pulverized. MPES has straps that red in automatically 
and nearly instantaneously, anchoring shoulders, hips and tegs 
firmly to the seat Airbags support ihe neck, head and lower 
back- 

Fin&Uy. if the seat should end up in Ehe water, a life raft 
inflates- So does a flotation vest that can keep an unconscious 
victim's head above water. And the parachute self -detach- 
es, eliminating the danger of wind dragging the seal. 

C urrent ejection-seat technology is already very good, 
says John Tyburski. project manager for the MPES, 
bur it should always be looked at for improvement, "it's 
not that aircraft — even ones that are about to crash— * 
fly upside down very often," he says. fc, Bui when an 
emergency happens, all bets are off. We B re trying 
to save the guy who finds himself in the worst- 
case situation- We can afford to lose planes 
once in awhile, but it's a real tragedy when 
you lose the pilots. Our job is to protect 
these guys and get them safely back down 
to Earth again.** 
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NEW KEYBOARD CUTS TYPING PAIN 




Typing strums arm and wrist mi /scies, 
forang them to bend unnaturaity (top). But 
a keyboard that has been spin and angied 
appears to relieve the discomfort (bottom). 



Taping hurts. Every full-time typist 
know* ihal after a couple of hours, an 
ache climbs from ihc small of your back 
Eo your shoulders, I hen [ravels down your 
clbci ws toward your wrists. 

Based on studies of typists’ muscle ac- 
tions, a research team has proposed a so- 
luMon: Split the keyboard io^parethc tor- 
tured lypist. 

The siandsrd iypewjrRtr + s*y sciemsMS 
at the Technical School an Darmstadt. 
West Germany, turns she lypist mio a 
contortionist: To Nippon die finger*. ihe 
shoulders must be lifted, ihc elbows 
splayed Oulward and The wrists twislcd 
sideways almost to their limit 

Instead, I he researchers, writing in Ap- 
plied Ergonomics, propose dividing I he 
keyboard up Ehe middle from the bottom 
and pivoting eaeh half outward by 10 de- 
grees, They say tbit ihe keyboard should 
also be tilted toward ihe lypist by 60 de- 
grees, This, however, would make it difTt- 
cull for the novice, who must look at Ehe 
keys in order Eo rind the right one. Even a 
JO- or 20-degree nil would help, accord- 
ing to ihe designer* And ihc outermost 
keys could be placed between ihc cwo 
keyboard halves lobe hit with the thumb 
rasher than rhe hide finger 

Have any manilaclursn looked into 
this idea? "1 don 1 know of any in [he 
United SlaEes who have tested it," says 
Richard Hirsch of IBM, M We'ue experi- 
mented with a number of keyboards, bill 
none seems significantly heller Shan Ehe 
standard design."" m 



TEST TELLS CLOTHING COMFORT 



Are your clothes comfortable? You' re 
not sure? Reis*. Now (he front tors of sci- 
ence cun answer the question for you. 

A team of chemists and icxlile engi- 
neer^ led by Norman Hollies.. at ihe Um- 
versily of Mary land has developed a ted 
[hat measure* she absorbency of doth. a 
major component of comfort. First , fabric 
is i rented wiih a sail [has lake* on a range 
of hues from blue to pink as if gets welter 
Then the fabric is held over a piece of wet 
chamois, which is healed- As it imps the 
evaporating moisture from Ehe chamois, 
the salt changes color The amount of 



THE FIRST TYPEWRITER was 
patented well over two centuries 
aril In l§72, Tbonuu Edison In- 
vented an electric model — which 
later became (he tk ker-tnpc printer. 



moisture absorbed can be gouged by 
matching the color of the salt with a stan- 
dard color chan . 

Bui does anyone need tu be fold his 
clothes are comfortable? Actually* ihc 
Eesl was treated foi fiber and fabric man- 
ufacturers, who, unlil now-, have had to 
weave ihc material and wait around for 
subjective? tom fart reports from wearers. 
Hollies'* a cm e* cheaper and faster. 

So far. there have been no surprises: 
The test has shown ihat poly alert sur- 
face gcEs wcllcr, docs so faster, and is 
therefore less comfort able than coiton ■ 



LEAF-CUTTING BEES use plant 
vnateri al tn build brood cells. Some 
Interweave leaves inside fence- 
pasta; others will up the hollows of 
abandoned snail shells. 



PARK INSTALLS 
SOLAR TOILET 

ll looks a Little like a UFO, I 2,800 feel 
up in Colorado's Rocky Mountain Na- 
tional Park. But it h s actually a soEar- 
pawered EoileE, designed and built by the 
park's engineers. 

Ai high altitudes, there’s not enough 
soil Eo dig a trench and Ihcrrt no waicr^ 
dither. So ihe engineers decided eo accu- 
mutale wastes tn a perforated basket that 
separates liquid* from solids. Air, heated 
by a solar panel and blown by a solar- 
powered fan. is wafted aettm each *ub- 
stance- This evaporates Ehe liquid and de- 
hydrates ihc solids. "We gel about a 
thousand pounds of solids down to about 
one hundred pounds' 1 says engineering 
technician Joe Arnold, "and then we 
pack il out and burn it*' 

Two solar amenities arc row in place al 
ihe park and working well, say mainte- 
nance personnel flushed with pride. ■ 



INSECT CHEMIST 
MAKES PLASTIC 




Myriad insects secrete chemicals, but 
only a few of ihe 20.000 species of bees 
synthesize plastic bags that protect an off- 
spring's food supply 

Co! fetes I ho rack us female* dig burrows 
one to two feet deep in tempting suburban 
Lawns in ihe eastern United Stales The 
tunnels have up to 10 side branches EhaE 
ttrminak in brood cell*- Each female 
lines her cells with polyester secreEcd by 
an abdominal gland, brushing the shiny, 
transparent liquid onto ihc waits wiih her 
flat, fringed longue 

"The bee then fills each cell half-full 
with nectar and pollen, lays an egg and 
fastens il to the cell's roof." explains Su- 
zanne Ritra, of ihe USDA's BeifsvilJc 
Agricultural Research Center. “The poly- 
ester protects i be food for a year, whrn 
ihc new bees emerge/' ■ 
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SPACE-BASED 
COMPUTERS WILL 
FIX THEMSELVES 

When a computer in space starts to 
transmit gibbensh, NASA can't send re- 
pairmen aloft to fix if. But by 1490. (hat 
probably won't mailer Sick software may 
be able to heal itself, 

Despite r clem less preflight testing, 
computers on satellites or space probes 
can fail, and hazards such as cosmic rays 
and microoicicontes can damage vim) 
circuits. To protect the craft, designers 
build in duplicates of almost everything^ 
computers, cameras, radios. Bue l he extra 
equipment adds weight and consumes 
precious energy, since mosi of ihc redun- 
dant systems stay turned on throughout 
the mission in order to collect as much 
data as possible. 

Now, engineers at the Jel Propulsion 
Laboratory in Pasadena, California, led 
by Dwight Geer, are developing circuits 
called “budding blocks" that will be able 
to moniEor a spacecraft's systems, correct 
errors and even replace malfunctioning 
parts. 

For example, a building block that 
"knows" the degree of light and dark a 
camera edn detect will review pictures 
from the camera. If the block detects a 
picture demerit, or pixel, EhaE is impossi- 
bly bright or dim, it will correct ihe infor- 
mal ton before sending it back to Earth for 
interpret alien. 

Or* if a microprocessor is consistently 
recording impossible data, a building 
block will instruct the system to review 
ihe last few steps. If the block finds a 
faulty chip, it will shut it down and in- 
struct another chip to take over. This 
could prevent, among other calami 1 pcs, n 
disastrous change of course, 

For most decisions, building blocks 
will acl independently of the ground 
crew. This could prove esscniial on mis- 
sions ID the outer planets. Some of these 
projects will lake years Full -time moni- 
toring by scientists would be cosily and 
time-consuming; from that distance, ra- 
dio signals indicating trouble would Lake 
hours to reach Earth. * 



FROM A SPACESHIP going near- 
ly the speed of light, itus would 
seem shifted from their positions 
mni appear to be coming from ahead. 
Just a* vertical raindrop* look deni- 
ed to a muring bfeycliet, the percep- 
tion of tight rayi depend* nn the ob- 
server** speed and direction. 




doctor perform an operation in space, a TV camera and screen Hottfd be set 
patient. Vital medical da la could then be relayed lo and from Earth, 



ORBITING EMERGENCY ROOM 



Future space stations may house as 
many m 20 people at a Eime. Although 
gravity-free, these orbiting habitats won't 
be free from accidents. Nor will they be 
immune to disease So NASA, always 
E hinting ahead, is currently designing a 
space infirmary that will be able to handle 
any tiling from a sprained wrist to acute 
appendicitis 

"Wc are trying 10 imagine what will be 
needed, keeping in mind that Earth may 
be physically oul of reach for several 
weeks." says flight surgeon Joseph 0e- 
gioanni of the Johnson Space Center's 
Medical Sciences Space Station Working 
Group. It could take os long as 23 days 
round Inp. he explains, before a shuttle 
was able to rescue a sick person and bring 
him back to Earth 

Whai NASA has in mind is a compact, 
but complete, health care center that 
would include a surgical suite, a small 



iwo-bed clinic to provide non emergency 
medical core and. an adjoining exercise 
and recreation room Along with stan- 
dard medical equipment, the facility 
would house a computer programmed lo 
serve as a medical encyclopedia for the al- 
lending physician 

Many surgical procedures and medical 
equipmenl routinely used on Earth will 
have to be modified for use in space T>c- 
gioanni reports that the Russians — by 
conducting tests with animals under sim- 
ulated weightless conditlons—hfive found 
l hat space surgery is extremely difficult. 
For example, after an incision is made, 
body fluids tend lo How every which way. 
And because the air doesn't settle, con- 
taminants circulate coupon Ely, and it's 
therefore difficult to keep a sterile envi- 
ronment. NASA is confident, however, 
that it can solve ihcsc problem* in the rea- 
sonably near future, * 



LV, WITHOUT GRAVITY 



A weigh llcsa astronaut fluois through 
[he shullk— and crashes headfirst into an 
open cabinet door, badly ripping his 
scalp. He needs an intravenous solution in 
a hurry. Bue J.V's need gravity to drip. Is 
[he aeronaut oul of tuck? 

Nol on future shut! to, e hanks to a de- 
vice developed by Umpqua Research of 
Myrtle Creek, Oregon. The company has 
already produced a system to purify fuel- 
ed! water for cooking and drinking in 
space. To get an LV, solution to flow 
from a pouch, down a lube and into an 



astronaut 1 * arm. Umpqua 1 * scientists 
have invented an apparatus, similar lo a 
blood pressure cull, that forces fluid from 
the pouch. A valve controls the flow. 

There is an additional problem: LV. so- 
lutions are mostly water, and with shuttle 
load* priced at S440 per pound, thcyTc 
loo heavy to carry into orbil So Umpqua 
is now perfecting lightweight LV. concen- 
trates — a* well a* an improved purifica- 
tion system to make recycled water suit- 
able for injection NASA's Eesls should 
begin later this year. m 
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BOILING BACTERIA: 
BIG BUSINESS 

Two and a half Eons per square Erich is a 
lot of pressure. And 500 degree* Fahren- 
heit h enough to broil beet". But these 
daunting conditions are just a summer 
day to a recenily discovered bacterium. 

Wriling in Nature. scientists from Ore- 
gon State and Johns Hopkins universes 
report successfully culturing bacteria re- 
covered from deep-sea thermal vents. 
These renls in the ocean flexor spew an ac- 
rid chemical brew and support many 
unique — and hardy — organisms. 

Their work has a lot of industrial 
chemists extiled The in ugh microbe* 
could have dozens of applications. partic- 
ularly in bioengineering- Genes confer- 
ring temperature tolerance may be Spliced 
into £ cW/r [he workhorse of the field 
Many important chemical processes run 
best at high Temperatures. Moreover, the 
bacteria themselves may become a new 
breed of workhorse, accepting genes for 
valuable products. Finally, by studying 
just how life can exist in such extreme 
conditions researchers may learn how io 
make organic substance* more rugged ■ 



HORNY DILEMMA 

Most male antelope use ihcir heavy, 
i wi filed horns in head ’bun mg jousts. In 
some species,, females have horns, too — 
usually a simple set of spikes — whose 
purpose is less clear. Craig Packer, a Uni- 
veniiiy of Minnesota ecologist, reports in 
Science lhal they may use these to fend 
off predators. Many experts disagree, 
claiming that females rarely spike an at- 
tacker. Bui Packer says a correlation be- 
iween an antelope's size and [he presence 
of horns supports his theory. Small spe- 
cies, whose females never have horns, 
evade predators by running away In 
mosl big species, which lend Eo stand and 
fight, females do have horns. p 



VITAMINS IN BEER 

Beer in Australia may soon be vitamin- 
enriched. Researcher* bi ihc University of 
Queensland report chat chronic viiamin 
deficiencies in alcoholic* could be offset if 
brewers were To add vita men D, to ihcir 
products. While yeast used for brewing is 
rich in fi,. it is lost in processing A lot of 
drinkers si and to benefil: The average 
person in ihc Northern Territory con- 
sumes bO gallons of beer yearly. * 



LIGHTING HAZARD 

Foreseen i lighting has long been as- 
sociated wiili headaches and eye sira in 
because it produces a rapid flicker. Bui 
link scion rifle evidence supported the no 
lion. Until now, ihc flicker rate was con- 
sidered far tort fasti to affect the eye or 
brain, which can't sense more than 30 
flashes per second. 

By measuring signals in nerves leading 
from a oafs eye to its brain, researches at 
i he University of &s*en in West Germany 
say i hey "ve detected a response n> fluores- 
cent light flickering si COO cycles per sec- 
ond. Their findings are reported In the 
Archiw.t of pharmeswiogy- ■ 



HYPNOTIZED MIND 
MAKES MISTAKES 

Hypnosis is used routinely by bosh law- 
yers and law enforcers I t > jog ihc memory 

of witnesses Bui new research indicate* 
ihai it may hurt more Khan it helps Jane 
Dywan and Kenneth Bowers, psycholo- 
gists a( the University of Waterloo in On- 
tario, say thal hypnotized test subjects 
made far more mistake* than control* did 
when asked Eo recall GO drawings of com- 
mon objecis. Those most sensitive to hyp- 
nosis made the most mistakes. The re- 
searcher*! suggest lhal the hypnotized 
mind actually manufactures memories 
that .arc nothing more than vivid figments 
of the imagination. m 



MAN VERSUS MOLE 

Moles continue to outwit British gov- 
cm men! efforts TO keep I hem from dam- 
aging crops- According lo iV*w Scientist, 
Ministry of Agriculture researchers have 
gone so far as to try gluing poison onto 
earthworm*, one Of the mole's favorite 
foods They even iried Super Glue, but 
The moles wcren + l laken in. When eating a 
worm, a male naturally draw* ii through 
it* paw* h removing any dirt or, in this 
case, poison- * 



DESIGNER LOBSTER 

A red-and-blue tfnpcd lobster sounds 
like a bad dream after a large seafood din- 
ner. Dut in fart, mor-codcd lobsters arc 
being used to trace ihc migrations of their 
normal brown relative!*. 

The striped lobsters, along with solid 
blue and splotched varieties, huve been 
bred from rare blue and red ones lhal oc- 
cukmally occur in oat n re. John Hughes, 
director of the Massachuiells Lobster 
Hatchery and Research Station, reports 
l hat l he colors make ideal "tags'" because 
I hey arc maintained as shells are shed and 
regrown each year. 

Since 1981, Hughes and assistants have 

been Seeding local tub&lcr population* 

with i he hybrids. A tong-term siudy wilt 
indicate population change* ■ 



EXPLODING PATIENT 

Emergency room physician* have to 
deal with 3 lot of problems- Bui st is rare 
ihat a paiiem explode* 

Just iuch a thing happened recently ml 
ihc Naval Regional Medical Center w 
Charleston. South Carolina. 

A woman being Treated for heart dis- 
ease collapsed in Eh: Throes of a heart al- 
lack Captain Charles Babka, in a letter TO 
ihc New England Journal of Medicine, re- 
port* that they quickly ined io restart her 
hearr. nor noticing that she was wearing a 
Tramdcrm Niiro flatth — a *k in-applied 
device that disperses nitroglycerin. a 
ireutment for chest pain. A jolt of elec- 
tricity was sent through her chest With a 
flash, a small bang and a puff of yellow 
smoke, i hr skin pai:h exploded 

Subsequent test* showed ihai electric- 

iiy had sparked Eq ihc aluminum patch 
cover, dctonaiing ihc material within. 
The patient was unharmed. m 
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HARD -TO-FIND SCIENCE BUYS NOW ON SALE! 

Americas Largest Mail-Order Market Place of Unusual and Fascinating Values of Science Weather. Health. 
Waithes. Electronics, Magnets Telescopes and More. For Hobbyists Gadgcteers Students and Educators 




Stop throwing away your money on short-life batteries] 

Now, charge your NiCad batteries and save SZ5-S50 this year! 



Small IIFuminaHd SOX Magniner-Mlcrtsttpe; 
Ideal tor eiamming stamps, coin*, gems, pic, 

x\ ^ MUibLi^t5nryiVir13^H'antthaia^uil[- 

#C\ m Iiqm a*to optes to lei y«i eh™* 
ajI A\ 30 ct me$ khhi si u Nitons * 

tfifiser locus Wtoael Ipr practse one-hand 
epwatiHi uts«s} < urh4nm»(4ionnei , | 

V>; 031,201 Flog S10M SALE tT.ftft 

^efiJ Sfl tor postage amf fhanrifrnfl 



Save 

"Undred, 

doU^fi 

ayearf 



Own you rown push-button phone for only (6.97. 
Save $1.50 or mors each month! 

k quality phtNie featunng fHJSh-frirtan diitoQ / / 

I tor fDlAry qr touch tone I . iUO repeat C:fll u J 
your list calf, hold burton tor off-lmE aww- 
Miton nno an a t! [mete ire- cord to fu your /fi§y£S : 
moduUirjKk White TVVkZkI W 10*f .'££&/&,* 

033 . 02 A Reg *9 95 SALE IS *7 
Atftf SP £{? for pp5?age hgntfhrtp 



SALEI 9 . 3 S 

Mdl: and tlrcse ballfties :wi be mhargud IMO "imes. 
or more id she you monjy. ftirpitity NrGsd balmy 
cha/gpr Id charge ftA. C. D and 9 uoic batterits wafts 
DnsywhEnirieballeryiiet3& b ntTjv. This aftjwsyou Id 
keeg CJttEnES in yet* charge afl the lnmwPnifl»qer 
of Dvwchargirtp 

□elm* NiCad BiHtry Chargtr GJ3.D77 S&.95 
TUT Cell NiCid inkg . of It G3 J.D7 3 T .05 

V Crtl NfCad tokfl. gl 2i G33 S74 9.95 

TP Gull KICid | pkg. of Q 6H.D75 10.95 

9 wall me id BHiery (pk|. ui 1) GH ,D7S 1 1 .95 

AeAJ S? 50 tar postage Jnd ftandflnp 



Satro up ed eiunt$u»ds ot dcHlirs win our 6 year ie 
thiiycaSHe NiCad baiicriss and fo Gad battery chargar 
Evfliy TOOtwun voit lac your Wwinn-type cassette 
player, premium Aftalme thrawawaydatlHi«wiil cost 
you almost Si W nuybemori NowyoudDirtFiaYeto 
pay tnathcgn price Our S year recharge idle NiCad Dar- 
lenes *i ne some cassette DtayErcosr jkoto fiOt tor me 
same TO hours gl use And you can hive me same type 
of sawngs tv any tene/y upenlti produce, camera 
llu* guns, top ftishbflflls JBdlH.tiecr.tomc games . 
portable TV Mtselc WeoWpyoui^yMrrecrrnrgeitJie 
NiCad tianery tor jlmcst e*Ery need AA, C,D ano 1 9 



Rap lace ifte headphones on your Walkman 
with these tlnft portable, sleroo Mini Speakers, 

Gcmfwc!, IghtHEighC Megs- 
ur^ dnh HMiclV whefl 
SrBB l.-.ir J 0':. .: 

1 9 99*' "ii'j r a- ^ dphoiiu iju. ’ c 

G33,fl65 Peg &\4 95 SALE 111.0S 

~i Add 50 Jtir postage and handling 



Explore Ihe itan with our 3 Inch 1/6 Tales cups 

The periecr i-etoscflp? for rfcH 
^ V/fc btpinntr En. moh *-.ITi swr >r the 

\W M ^ 5[ to* ™P r1 1hG 

_ Dnili^nl planets and wdhdE* or 

Hand’s Gomel Truly I precision 
insCrurdBsil, . 1 5 tmely rraHaJd 

,- J ' tiirj tw?-lic rnirra#. made hv Hi 

wirt Aceurity and nctory car- 
■: h mated, msnre superb resoiutwn 

jf cieA?i shafB ^ orTv 

*k^ P tc1e ^ Eh fln tniiaftmal tofk 

_ Jp mount ftw loll sfcysccss. tunic- 
■ , (njp in fincjff si^its and a I Vi w fneftor 

/TVft sillier eytflirtormuntwh>chac 

// l a(Ms gMlihearRKF^epi?ces 

( IncIlriflJ is Jn all memH p tnJlcKJ 1 iMji i&nm fiKi 

■\ / high quatiy eyepieca dur insures ftara viewing 
at 3QX toagmhcatiDh. 15" wnp, d>a 
/ A G31.M0 Rdq 51B9 96 3ALESU9-S5 

^ t ^ ^ 'iy iwteQf' xr.rt t\.-Tin»r^ 

B sghd fob your free 

EDMUND SCIENTIFIC 
CATALOG TODAYI 

Tftt^S4nds<PeiCfa5irt unique Bnft ex- 
citing values SomcllMg educatanal 
Hascinawg antfuMU 5or every hobbyist 
qjdwleer. shrdonl TO Educator 



AnuiinO ax20 ,f Spy scope, fils in mo palm 01 

your hand I Brings the world 6 times closer. 



It's easy to monitor your own Mood pressure 
In your own home.. .and prolong your lire. 

— r . ^ Now you can Cake iflcurale am? 

__ ~ re&abln roadingi gl ywi titood 

Iffy pietiusfl in Ihe privacy QE you t 

Or^n hflxifl Monitor yaur read 
> WKKwflH 'nyi a - 1 l J«pu:ar basis to “w^c 

■. our anv n-uclualions *^£0 af 

BK 'wVNI .il . l - 3to 1 l-ccii iJ to k 

ortg^Niw to ywf doctor K«p 
V^\ tabs an your bfewd PftS$Ui9 wi.lh 

-\lA this pndfflSLtonal home blDDfl 

J xSa pffssuie kit tufl/yiiiing is 

w( Va complULa Coflies COmpU'lc 

\. wth spiyomomanomettr with 

\ ^ unlqut D ring cu IT. i sSe-Ehg 



Perfect lof hwitBrs. tu^slchfirr. f«uig ind spoils 
never m*ss nur DTTlSar rare aind-fghhiig neDifplay nr me 
^hulD tiniilr again U measures a mEto 3 'A ^ 3 - . 1 W! wdi 0 #lS Dhly 
2 ouncts. Pfeciston InUmmanl Itas Tuliy itoJlud opli« witii 
ImgerTip oontrol, gtvn bright, sharp images and is luftty seated 1 
to resist dail and maistorc Neu strip 2 nd ca» mended 
G15G8 Hog $59 G& SALE 119,95 
S? 54? Jou 



Eaiy la-read k gjanl thernomelsr with 12 ^ dtal 
registers both nigh and low dal ty tamperaluroi. 

-^Tr-- V This big p>irmomeipr na5 Urge, bold 
/jc® 5“_\ nurne r*ls (3 FEJd 1b B minimum *n0 
■ « /TX :s Vw\ lEbwaiure ai me ojy to if. 

cobstruclac d! high quakry sleei ^nd 
aluminum lrlR.]l tor nhsking atosspnEnq 
vwfiQfii nd »ieal lo^gain 

V-" ■ **/ OyS.lOTPnrj 51 E? 95 SALE HA95 

^ - Add $? SQtat fina' n^noting 



Count down digital timer used everywhere 
exact time is important, in home and office. 

q digit dryf-jy can bfi progi umme-d up to 
f f -.-Tin I 59 nwiobes. 99 seconds AUmt sourtos 
1 l!5 j VI I Mirticq omuls up Stanch on labts. attaches 
1 a 0 * e ° 1 toJriBtJi&jnaM with rnaanetcbac^. clips 
I p o o ° 0 I lo ctiplwato Sanery md 
1 JG33.S96 Reg 129 9S SALE 114,95 

ArfrfS? Sa rcv^MiagcdArf^r^ie 



Now you can gal rid ol pasty ban, rodaftls. 
mice, cockroaches and Inserts with our 
battery powered UFira Sonic Pest H#pelier c 

" "l Delfvejs an todfdibie 

hr: 1 — J— I — -^5 S2? dB ol qpmpleit 

[| : u-c sound jh*ssurt so rid 

I* c . - — — 7| FSOOsq.n oiTOeflts, 

[ l r _ DaEs. cockroaches and 

\ *— ■ nuny Ifyuig and 

j Jll \fermIfWt 1 ling insects iful ira 
t swsiUrt lo uiUissruc 

V wave-s am; mwe on 

whnn ihay are conEirmaity domenr/teu by prHsujq Can be 
ptuEHi urwired pCpreiOoms . panhte&, CelUn, ctobete garages 
kitchen cafiinels, carwis icc.ie4Uuh.ii rthclH anc boals 
Us&s {me 9V batto ry i not metodedf AC adapter included to use 
rf ar- « iectr-ica* umiel is -nearby Order your Vemviei giye ir i 
try and tonget about n>Ctni3. noacbes. etc lorevur 

GS3.E1D Rm £39 05 SALE 129 95 
I? 30 for fKJttace bsrK^v>g 



Flash I Ighl PcJ nto r - an livaluah Is r\f^> 
aid Lo leclurera and speakers. , 

Ifi shjrply-^KU&ed higfi mlen^ty 

oi bright wfuie tflhc »n be seen 
. ~ up id W m a vgh?ad area . e^sn on a 

^ TV strEen-and up i* 75‘ m i 
darkroom &^7 5or 

sag.nai saleha.ss 

^cr l^ 1 tof poe !age a/id ftancJiVng 

Go flehingwltii this Miphtyldagoei] 

Lilrup-Btiffla Rj5 Fbn to tis^ iround docks 
anfi Ngu A 'musr tor a ttosi d fcslps 
■ lEtriErt toelsf otoecU tflal till a YErbonrd 

\ /wk vt ■ VDu'll be inured at whnr you pull up Wf 
I jBc HI ^ Hseasjrea J * 3^ c3'/i ' M ad& wi Ih a 
JjB MM P^ty VinyiChtonde coating to re^tcor 
JSl IJM iWfln m (hipping 

G71.135 F tog 3Jfi M SALE 119,91 



ORDER BY PHONE/mW 



Use VISA, M«lD r&rri , Ol ne is Club , Am«r lip. 

or Carla Blent h(. Call anylinH. 24 hour* i dr y 

1*800-257-6173 

in NJ: 1 .HDO- 232 - 667 T 

MCAl orrfsri Shlppfrd Wlthm 40 MChJfS. 



EDMUND SCIENTIFIC CO- . Per ^ 

im E. Gluuefrs1*r p*kfl, SaMiAgton NjqbGO* 

M^Oiwa orf>ivTF|gnd 






CgrC NymC»« 

5*nd Fr*«CiHMt 



Ho M*k Qu arontM! if you ere noC completely sal istied Mitfi your purchase -e’un [he merchandise in its I 
original package and we will; cheerfully rafynd your money in Ilt.II We back our productal We give our cwn j 
guaranlee. as well as Che manulsctuie' s for ftrte lull year allfrr yflur purchase 

RS Edmund Scientific Co. i 

W 101 East Gloucester Pike, DepL. AZ23, Barrington, NJ 08007 L 
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MUST LIQUIDATE 

1983 ALL-TERRAIN VEHICLE 
at far below dealer cost! 



Tough, powerful ft responsive for the 
veteran ... yet easy for the novice rider! 



iKF.e^sftsmiimN 
ENGINE, 3t9cc INDUSTRIAL 
coniiif ncui-fwriD . . . 

Winn-cast iron sleeve, ball 
bearing crank ft 4-amn 1?v 
alternate r. ft FEED CON' 
TROLLED Is 35 NS. P H 
^ijEw^marj^eta up ID 

WOIOnCYLE 

[ypeseat 



HAND or FDEH 

wraied brakes 



ntfXjnM Ctff- 
OffJMTCH 

zi-sirxr 

ATM Moles 

mm 



POLLS I»4i4*l^i PffnjML 
up tiSflQll^ 



31 9cc 



TKW eo ^ 
Ctny-all 
rxi 1^ a rftfw.nl 



afcmwc 

mm* 
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These ALL-TERRAIN 3-wheelm are really HEAVY-DUTY, RUGGED and 
POWERFUL. You can plDW through mud or snow and over fields and 
b?2k country with ease. Fermat's and ranchers use them far Inspect- 
ing fences and Irrigation, rounding up livestock and dozens of Other 
chores They're great lor running around construction silos, the poll 
course, ride them HUNTING, to a secluded FISHING spat or just 
for fun. 

This ATY is powered by a big ft H.P. 319 cc GRIGGS A STRATTON 
4-cycla engine combined with an agio malic torque converter drive so 
deliver lough, responsive performance- Standard features include: 
THUMB CONTROLLED THROTTLE, HAND or FOOT OPERATED 
BRAKES, REINFORCED FRAME, ENGINE GASH PLATE. SPROCKET 
GUARD, TRAILER HITCH and 21" > T2 4 1 8 " ATV TIRES. 

Built in Ihe U-8.A. by not of Me country's largest manufacturer! ol 
all-terrain vehicles, and backed by over 2 years or lasting, this new 
3-whaeler possesses a quality that sets il apart from the field- And. 
you can get it at a LIQUIDATION PRICE the foreign competition can 1 1 
even get dose lof Because of a MANU- 
FACTURER'S OVERPRODUCTION. Wfi 
were able la buy a limited quantity ol 
these brand new A TVs at t ternlic 
savings. In order In mew them nut 
lad. w« are pricing them up re 
1450. DP below uy comparable 
model I COMPARE THE FEATURES and 
PRICE you'll quickly realms whai an 
outstanding buy ihey are. The supply is 
limited so be sure end cell or mall your 
order right iwiyl 




Compare at over 
1250.00 



QUTTHEYGOF0RCNLY 




rnirimmmmmvc 

loir & rtimCH m* up ed ft 1 



Gomes irilh 

t YEAR WARRANTY 
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fork 8 frame 
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HjOUIOATlOK BUREAU. INC. Dept. BBO-i" 

I 36C2N,a5ltl4^E. I PMOENOC, AZ0MT7 
l lend JUJ,inUUIIVHfla£Wj^rafl^ei 



CREDIT CARO CUSTOMERS 

V;5A MASTERCARD 

KIKRT&FREE 

lift call kewSiMuktI I inSS^^ 



o<iu* ught xmiji i<t 1 
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DEALERS. OiSTRIBLTTOHS, LARGE QUANTITY 
k BUYERS. CALL f Oft SPECIAL PRICES 
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Holding chisels 



A safe way to use a cold chisel, star drill 
or other hammered looi is to held it I ft A 
Locking plif?r_ This keeps your hand out 
of too path of the descending hammer 
However, ihe plier Jaws create un- 
warned grooves in too tool. To prevent 
Lhis from occurring, sandwich sheet 
metal or scrap aluminum siding be- 
tween the jaws and the tool shank. 

— Walter £, tiurton 



Bundling cords 




To bundJc? rope or cord for storage, fold 
the cord in half Cod the doubled cord 
becfifintng with toe free ends Wrap the 
Loop end around toe bundle one or 
mote limes and thread it through toe 
upper end. Now you can hang ihe 
cord . — >C B Eller 
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This One Low-Cost Power Toot 



IVIVAiW VIM I Utllfl IIUiii 

— All at once or separately. . .Alt By l 

Tftm Only Complete Workshop Tool Of its Kind In The rtforftf' 

From Ihff Day VI Arrives . . . she Planer will make and save you 
money- With shortages and inflation driving lumber prices sky- 
high, this versatile power tool quickly pays lor itself by easily con- 
verting low cosi rough lumber into high value finished stock In 
;ust one pass turn out your own quarter- round, door and window 
■iLop, lOngue-Hi id-grOOve- - . all wpolar patleM'ns. Other 

operators ire making cases for grandfather clocks, furniture, 
pbiure I fames, bee hives, bed slats, surveying stakes . . all kinds 
of millwork. 

Built Far Pros . . . Priced For Heme Crafts men — it la engineered 
and built lo industrial standards, but factory-direct selling keeps 
the price low. Handies tough oak and walnut as easily as pine, and 
so simple to operate even beginners with no experience can 
use it. 



Vow Take NO RISK! The Planer fbfoldet/ 
Sou J* Barked by Our Exclusive ldfl% 
Guarantee of Sofu/ocricnr 

* "Tiy thtf Fotey In vour ^hop far « lull 30 

Pay* *nd put ll lo work lor you Glue it a thorough 
i oM and mane 1 ll prove rha I il can da everything u.e 
Hty it wil'i use H just as much as you want Then tf 
you are not completely ifitfrted, jbii «nd it back 
and wtTI WtuPfi rvity pe nny you sent And YOU an? 
rhe sole judge 1 There are no question* asked 
there are no line print 'use' charges Our Hat 
guarantee is Thai YOU must b* 100% Mushed cr 
ydU gw® you j money tuck" 



Just Mail Coupon 



^ Dots The Foley-BtUaw Pay? YOU BET! 

READ WHAT OWNERS SAY; 

A GflwJ • Robert Sawyer. Rmcbuig, Oregon: “t 

believe that the Foicy-Belsaw is fhe be it investment t ever 
made. I've been a planer man for years and am now retired. 
The Foley-Belsaw has earned me 560,000 extra income in the 
past eleven years” 

Fiji Pm Itself: * R,5. Clark* Springfield , Ohio: "f bought a 
batch of walnut in the rough, and after planing it on the 
Faley-ftci$tiw I figured up the money l saved, ft was enough 
to pay far rwo-thirdi the cost of the Planer, ft really does a 
good Job. 11 

Mart Thu Kipoctrd * Stephen Schultz, Orangeville, ftnna.j 
"This Machine pays for ilsrff by making money out of scrap 
boards, ft is a very well built machine and f confess it is more 
than l really expected for the price. It does everything you say 
it will.” 

. . . And Fofey-Belsaw Jj The Choice Of Prcfe mortals; 

”1 recommend Fofey-Belsaw Ptaner-Mafder-Sow as 
fhe rrtost useful shop fool any craftsman could own, 
Wc use one every day in lire Workbench model shop , 
and couldn 't gel along without it ! " 
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HTLEY-BELSAW CO. 
90ttB FIELD fllBti. 
KANSAS CUV. MO 64111 



MHni i l L F0LEV-BELSAWC0. 

g fi ll \ffig 90330 FIELD BLDG. 

KANSAS CITY, M0 641 IT 

Q YES. pteait if nil me the FREE Booklet 
r hat gives me nimptete fails about your 
Tin rt cf - M r.i lilt? r- .Vij: h - tituifull driuiU tm iHuptv t 
cun guttlifcrfar ts Mt-fXuy Free Trial right Ito my 
own i/iv.'p / a*dmtaftd thfff h So Oblige 
n'nn EJtirf ibui iY-? Salesman viU call. 
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30-DAY FREt 
TRIAL OFFER 
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Do ah w| ih 
l‘u<r> and 
full dtraili 

ftUiM COUPON TODAY 1, 



JAV HKPDKN — Kditor WORKBENCH Magazine J 







Has the arrival of 1984 brought any surprises? 
We asked some powerful men for their views. 



W hen George Orwell's novel 1984 was published in 1948 it stirred generations of controversy. 
Was it prophetic? The book spoke of a Big Brother watching us on two-way television and 
keeping tabs on our lives on computers. It was written before the microprocessor entered American 
living rooms the way it has today. Surveillance m 1948 wasn't the science it is today. Has Big 
Brother come to be? Here are the thoughts of some of America's scientific and corporate leaders, 



George Orwell proven 
right in everything ex- 
cept the line. His descrip- 
tion of how Stalin re- 
stored and extended the 
deadly grip of the Czars 
came to pass well in advance of J&04. but 
Orwell was completely right in his pre- 
diction that she changes Ssalin intro- 
duced would become permanent Expan- 
sion df this system to the changeable 
scene m China and infiltration to the 'Per- 
sian Gulf and Africa Indicates Thai the 
system is intended for the world as a 
whole However, resistance To 1984 is not 
yet dead in the free world Less than a 
year ago, the President of the United 
States announced research leading to 
true defenseman alternative to horrors of 
nuclear war Indeed, pie year 1984 may 
prove that Orwell s book is an inspired 
vision, but not a prophecy 

— Edward Teller 
Physicist 



pJK Orwell's chilling vision 
LgjL alerted us to the dehu- 

mamzing potential of 
k technology, Bu[ [echnol- 

5g^ flH ogy is neutral. Tec bn o l o- 
WljLJM fjies such as those that 
allow us io see our planet from space and 
tq Iryar thu wIcjNvs sing also deepen our 
understand Log and appreciaripn of the 
human experience. Orwell's 1964 was a 
plausible extrapolation of what he saw 
around him at the time Et turned out dif- 
ferently which is evidence that, despite 
atl our follies and our tragic mistakes* 
common sense tends to prevail over the 
course of history. 

—Joseph G. Gavin Jr. 

President, Grumman Corp. 



P The reality of 1984 Him 
strata a point E made at 
the s^art of 2051: A 
HopeJW View Of The 
Humin Future— most 
prophets tend to over- 
estimate the effects of social and political 
change, and to underestimate the effects 
of Technological change The people of 
the 1880s had the same goals and 
responses we do., and the 2080s will 
be no different. V\fe resist Orwellian 
dictatorships. 

- Gerard K+O'Nelir 
Princeton University Futurist 



I can't help but wonder 
what we would toll 
Orwel if he appeared 
and as ted how the world 
has changed since his 
heath in 1950. Vti? might 
begin by handing him Popuia r Mechanics 
As he turned from page to page, I 
think Thai Orwell the humanist would be 
delighted by the ingenuity displayed 
here. And E think Orwell the socialist 
w ould be Instructed b\ ihe fact that most 
of PTvTs readers could afford most of (he 
products renewed ani advertised here 
But political life in surra? pans uf the 
world casts a sweeping shadow. In 
dozens of countries. Rig Brother is more 
than an emblem and daily life is dreary 
hardship Seeing all :his Orwell might 
begin a new book 2019 How that 
book might reconcile These contending 
fences would make few another fascinating 
reading. 

— Colby Chandler 
Chairman, Kodak Corp* 



Big Brother's got all our 
numbers. By means of 
those numbers qn plastic 
and in tho computer, all 
sorts of Brothers w n. a nd 
often do, know more- 
about everyone than one's family a no 
best friends. Your credit rating, driving 
record, travels, income, health, insur 
a nee. mortgage— you name it, its in 
somebody's computer somewhere. In- 
stead of reducing us to numbers, num- 
bers in the computer have made us each 
and everyone a readily, near totally doc 
umentahEo individual By George, how 
awful nghi Orwell was 

—Malcolm S. Fortes 
Pubf liter 



When Orwell wrote 
he raised an alarm about 
some very long-term hu- 
man problems— tyranny, 
Invasion of privacy, de- 
ceit and war He warned 
that These maladies might find a new and 
more potent expression through ad 
vanced technology. No doubt Orwell's 
warning helped alert us to these negative 
possibilities. Rut the seme factors that 
have encouraged the development of ad 
vanced technology have also helped pro- 
tect us against she negative extreme 
Orwell predicted In order w nourish, 
technology requires an atmosphere of 
free inquiry; enterprise and uninhibited 
exchange of ideas— the ansithesis uf The 
1984 world Orwell feared Those in the 
business Of innovation have a cruoal 
stake m freedom and privacy 



—John F + Akeri 
Chairman, IBM 



60 



Popular mechanics - i w 





THE BEST OF 
BOAT WORLDS 

The 1984 

Miami International 
Boat Show 



The 1 984 Miami International Boat Show is 
(he largest showcase for both powerboats 
and sailboats, as well as marine accessories. 

This is your opportunity to find (he boat 
you've been dreaming alxiut, whether it’s 
your first, or your fourth, $e( your course lor the 
Miami Beach Convention Center — February 24-29, 1984. 
To preview the show, pick up the February issue of 
Motor Boating & Sailing Magazine, 
containing the official show directory, 
on sale January 29th,, , It's the best 
of boat worlds. 



WATER WELL DRILL KIT 




Now you can 
dfitl 3 water well 
ar g Ires ‘Hawing 
spring in yaur 
backyard. Hm 



tw to Operate 
ai your 
power lawn 



CALL TOLL FREE 
1 -600-82 1 -7700 
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Build Our , ■ 

Air-Cush ion - f 




Pegasus 

Now you can 
travel in 
your own 
floating 
machine. 



BY ROBERT O. RILEY 




W hat youngster wouldn't love to 
have his own personal flying 
machine — even if flying is only 10 in. 
off the ground -5 

FJVTs Pegasus is just such a vehicle, 
it’s, an By-in, -dia. floating machine 
that’s powered by a bwnmower en- 
gine, The Pegasus is designed io be 
used in open holds, unused parking Jots 
and even large back yards. It carries 
over 200 pounds and dears obstacles 
up to ID in. high. 

Pegasus is not a serious transporta- 
tion vehicle It’s a h^ve-fun-cm -week- 
ends machine that's easy and inexpen- 
sive to build, and thrifty with fuel. The 
craft will run nearly three hours on a 
gallon of tegular gasoline You can 
build Pegasus yourself for about SI BO 
worth of plywood and paint, plus an 
engine from a retired Eawnmower and a 
mail-order prop (about $2 5k PM r s 
plans show you how to do it, and 
include drawings and a phokHlIust rat- 
ed booklet. 

Riding the Pegasus is the Closest 
thing to flying without actually flying, Jt 
hovers just a few inches above the 
ground, supported by a cushion of air. 
The air escapes continuously around 
the edges between the bottom of the 
flexible skirt and the ground That's 
where the engine comes m. Tha 3 W-hp 
lawnmower engine, fitted with a 2-ft - 
dia, prop, blows air under the craft just 
as fast as it escapers around the edges — 
that's what keeps the Pegasus float- 
ing. 

The two-bladed wooden prop is 
located in Ihe rear, centered in the 
frame and directly below the lawn- 
mower engine. It's connected to the 
crankshaft The back and front entries 
leading to the prop are covered with 
screen. The Pegasus will lift a heavy 




PIYWQOQ 5?JB 



LOUVERED ENGINE 
ACCESS OO OS MADE 
Of HEATER VENT 
D£fUCTORS\ 



ENGINE HOUSING 
COVERED WITH 
FAS" WOOD VINEEff 



JOY^K sot ted 

IN PLAGE TO ^E&VE 
.AS HANDHOLD 



STEEL TUBE 
ENGINE' MOUNT 



US" VENEER 



FtYWGQO 






Jj(? CORNER j 

BLOCKS / 

1/2" PLYWOOD 
fORMEff 
[BOTH SIDESF 



W PLYWOOD 
HALF-CIRCLE 



I a2 PINE 

!i rz" plywood 
FOAMEJt 





lhe center section and ban aretes are 
plywood with I x 2 cron members. The cen- 
ter supports the cockpit and engine and u 
coveted with Win. plywood; the half-drcle 
tides are covered with /■-In. veneer, which 
can be bought as dptx-ikin materfei. 



The engine li on a steel framework that's 
mounted on the top rear of skinned deck, 
The intf unbolts and drags out the bottom 
for servicing. TWo-bladed wooden propel- 
ler Is concerted to engine'! crankshaft. The 
prop helps to smooth out vibrations. 



HOWTO ORDER PLANS 

Pur complete plans, int lading si* IT X 2Z- 1014, Radio City Station. New York, ti.Y. 

in. drawings and a 32 -page illustrated lOiOl. Allow Uireo la four wee Its for 
booklet, tend yrmr check or money enter (hiid-dau mail: add S I . 50 if you want 
for $9,95 to: PM Air- Cushion Pegasus. Bra faster, first -class mail delivery. 
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load with very little power because the 
air underneath doesn't have to be high- 
ly pressurised. Instead, the craft gets 
its lifting capacity from Lhe disc area, 
which is 41,28 sq_ ft. 

Mounting the engine 

The engine is mounted to sted 
framework inside the engine pad be- 
hind the seat. It's started with a pull 
rope which is exposed by lifting the- lou- 
vered access doer on top of the engine 
pod. The la winnower engine should 
run smoothly when it's mounted in 
Pegasus. The prop acts as an extra fly- 
wheel which smooths out vibrations so 
you can hardly feel the engine run- 
ning 

If no one is aboard, the idling engine 
blows enough air 10 lift the nose off the 
ground To board Pegasus, stop over 
the from and onto the walkway on 
either side of the raised cowl. This 3- 
ft. a wide center section, which makes up 
the cowl, the seat and the walkway On 
either side, is the only pan of Pegasus 
that will support your weight. This 
whole center section is covered with *4- 
in. plywood? the rest of the surface is 
covered with Lightweight Ve-in. wood 
veneer. 

Controlling Pegasus 

The dash, located just ahead of the 
seat, holds the throttle and a kill switch. 
The throttle is made from a universal 
control cable (about $4 from your local 
auto parts store) that's routed under- 
neath the deck. Th# kill switch is a sim- 
ple ON/OFF switch that grounds out 
the ignition and stops the engine. 

Pulling the Throttle out increases 
power At about half throttle, Pegasus 
lifts to the height of the skirt (10 mj 
and bobs a few times. Increasing the 
power lifts the craft higher. At full 
throttle, it's hovering with the bottom 
of the skin J A in. above the ground 

The stationary joy stick protruding 
above the dash serves as a handhold to 
help control the lean and till- To control 
Pegasus, just lean in the direction you 
want to go. 

It's built hi four weekends 

Building Pegasus is about a four- 
weekend job. The center framework 
that carries the cockpit and engine is 
built of Win. plywood formers, then 
covered on top with Win. plywood, The 
next step is to hi the engine and prop 
assembly. Then you install the 3 4 in. 
plywood cockpit and cowl. The half^dr 
do sides am glued and nailed to This 
center structure. The sides are covered 
on top with 3 /a-in, veneer, which is pur- 
chased as door skin material at a local 
building supply store The bottom is 
left open to form the air chamber. For 
more information, see the plans box on 
page $ 2 . iW 








FITS TIGHT SPOTS 



feta*. 

9Q 11 BEND ALLOWS CAULKING 
GUN TO BE ANGLED AWAY FROM 

obstructions 



BUY DIRECT - ORDER YOURS TODAY 

FIELD MANUFACTURING * DEPT PM p PQ BOX 1027 * ALBERT LEA, MN 5&Q07 



method of payment 

D CH F.CK □ MAS T£ RCAltD □ VISA 

CARD NUMBER 

EXP. DATE 

NAME 

ADDRESS 

CITY, STATE 



2 PIECE PACK @ $2.75 
10 PIECE PACK @ S9.50 
SHIPPING AND HANDLING 
MN RES ADDS* SALES TAX 
TOTAL ENCLOSED 
ZIP CODE 



$T.2S 



Bldg. 106- FAQ Opa-Locka, FL 33054 (300) 



In FL (305)605-5111 



A SIMPLE DISPOSABLE TIP, MAKESTOUGH GAULKiNG 
JOBS EASY. FITS ALL SIZES OF CAULK I « 



Step Up To A Better Job. 

You cart step up to the high pay, |"Name“ ™ H 

prestige and jcb security of an air- 
craft maintenance technician. All it 1 Address I 

takes is training m beautiful Miami 
from Burnsids-Ott, the world’s 
most experienced aviation center 
Approved tor Veterans Training. 

Call, toll free (800) 327-5862, in FL 
(305) 685-5111. 

Send this coupon to Burn Side- 
Cut. Opa-Locka Airport, Bldg. 

1G6-FAQ. Opa-Locka. FL 
33054 
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College Degree 
Avnrtrqg, 

Fligh* Engme#* - 

FAfi 1 



EASY TO USE 
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• Neafty \ 
1,000 paer« 

* Big VU" x 9V' Icxmal. 

* Thousand* ol 
v onplanalory picture* , 



Build furiihre, cabinets, interjoc&like a pro! 



Here's Hie tatosl how-to for line wood 
working; Cabin etmaking, Furniture- 
building. Built-Ins, Veneering. Laml 
noting L Panelling. Joinery, Finishing, 
Woodworking projects, much more! 



Uie mb Minn Tar fen® m*i 
Mock 



992 pages! * Thousands ol 
ILLUSTRATIONS! 



Special COLOR SECTION showing Fine 
hardwood grain patterns actual sizer 
Plans lor power tool jigs I Handy 
project plans! 



One of the finest 
training manuals of all time! 
Now completely revised 
and better than everl^ 






McMt fw&rtfli cw^r 






When 



fJnC ; V 



cs 

i ifcic 






i Pis&uJa* Sort* 0(Kfc *iffi fois spfecisi offer. Ymx&tiy&lfr* 

1 - PB ^ T ^ 

ft ttHl . , . 

AifiEfe vi^yi Id test fejf trt lurnfrniM pn-itfdEi 



Seme »-W-0Hfc Snap ikrfk It rwiiqna m in3*i rC «**■ 
i cflmpKJS sf^isix. irti =Nvtf wind^qoatioe i M i&** 

meisum JfflS cruft Iris, 4fiE- tul » 



To g«t your 992-pago copy of 
CABINETMAKING & MlLLWORK 

mail attached card today 



This want waodworking dassic shows you how! 



You amply agree Id buy |U9l Two metre regular selections V ahemai* 
books ai regular Dub p<K*s wllhm a year. You can ctwoss from hun- 
dreds or mrand naw, fcaiti^Tmd handyman hooks offered id ihe 
membership a eth yur. 



Yours now 
for just 





Make a drawer for a kitchen cabinet ■ Veneer a table top * Glue 
together a bookcase « Read blueprints ■ Sharpen a hand k*w * 
T\jm a chair leg on ■ lathe • Make a scale drawing * Bench 
wood - Install drawers, doors In buHMns * Make a skeleton 
Trame tot m owinoT 1 hmkb iwwi jCHniSj oaoo joutcb * owed ine 
beat wood for every |ot) • Bora holes at an angle with a drill 
prase - Apply plastic laminate to e countertop • Order lumber * 
Much, much morel 

CABINETMAKING 



AND MILLWORK 



by John L. Fairer 



NEWLY REVISED SECOND EDITION 

If you're like most do-it-yourselfers, you. probably do most of the rou- 
tine woodworking jobs around the house yourself and pay to get the 
fancier work done. Yet the real satisfaction of woodworking comes 
from doing those fancy jobs yourself: making a wall of handsomely 
grained built-ins . . . wood-panelling an entire room . , . constructing a. 
I able with a perfectly matched veneer top . Yes, you can do all of l hese 
fancy jobs yourself even without experience when you've got a copy 
of CABINETMAKING AND MILLWORK as your guide , 

ntouMiidi nt Ik I* picture* guaranic* Mircetfal 
This excellent, 992 -page volume is a complete education in 
fine woudworkirg. It teaches you exactly how- to do every' step of 
every woodworking job you'll ever want to do. Thousands of ex- 
planatory pictures, charts, assembly drawings, finishing illustra- 
tions. construction details and more make this book very easy to 
use . . . even for a novice’ (Think of the money you can save by 
building, repairing, finishing and refinishing ail kinds of home 
woodworking projects yourself) 

HupcT dnr how-to un iool», wood* construction 
■njurrUlv flushing 4134 mm h more] 

CABINETMAKING AND MILLWORK is such a giant how-to book 
that it lakes mare than 1700 separate index listings just to tell you 
where to look for each step-by-stcp answer. You gel mote than 200 
pages on how to use hand tools, power saws, shapers, renters, drills, 
boring machines, lathes and more, including how to sharpen and 

care for tools and make a variety of jigs for power tools. Mure than 
300 pages of specific construction plans for built-ins, kitchen 
cabinets, room dividers, tables, bookcases, furniture of every 

description, include* A- |0 -Z wood ntilihing Ktiion’ 

You get more lhan LOO pages of slcp-by -step huw-io for all kinds of 
fine hardwoods and practical softwoods, plywood, composition, 
hardware, plastic laminates, etc. There's much, much more on how- 
to read blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains, plus up-to-date information 
on metrics. Every- detail you need to know is given the complete, 
dear-cut treatment in this excellent do-it-yourself book, You'Ll use it 
for years as one of your favorite "handyman tools" 

If card is missing write to: 

POPULAR SCIENCE BOOK CLUB P.O. Box 2D0S. Latham, N.Y. 12111 



at your wwtcorrw to Popidat Sdmct Bonk Club 

NEWLY REVISED SECOND EDITION 

$39.95 
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mow popular Science 
BOOK CLUB WORKS 



Firsrygu Ml your #*2 -p*M copy tff 
CtiJIWtMAmG £ mi Wm and ffg /free 
PpM** StSutf* $!ty * k* |US1 

tnd handling Send re 
you after you reewn 



£3-,% [An oehtry and handling Send no 
nwroy tow Wei m 
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PM SOFTWARE 
MONITOR 




Go forth and (maybe) conquer 



Computer languages may seem dry or 
dull — but when you find one you like. 
it s as if a veil of log lifts from your 
eyes. AU computer languages are a 
way of connecting your own brain's 
creativity to a silicon -brained, recalci- 
trant, even mipLd machine When a Lan- 
guage helps your own thoughts com^ 
alive with fast-running, short and even 
attractive programs, then ii r s worth, 
getting to know that language better 
Enter forth - 79 from MscroMction 
We've seen other fohthS before hut 
this is the first implementation ofit that 
has actually made US use si on a cfaity 
basis. FOETH can be as confusing to 
learn at first as wjth practice it is easy 
to use l^ter nn Tho manual makes the 



learning of this language as easy as 
possible — not entirety painless, but 
certainly within reach of anyone who 
can already program in basic. 

What is fcjhth like 7 FORTH can best 
be described in one word — "■wordy.' 
In a language such as basic you pro- 
gram by manipulating previously de- 
fined command words. A word such as 
PRINT does one thing and a word such 
as MLD$ does something else 

In forth, you make up your own 
words for jus: about everything And 
once you have defined whai a word 
Hnppi ytiM ran sisp* n as parr of The def- 
mitjon of a longer word An entire pro- 
gram is just one wozti. defined by lay- 
ers of other words. 



Rigging computers 

Next to actually climbing into a time 
machine and enlisting aboard one of 
Admiral Nelson's tall ships, Broadsides 
from Strategic Simulations lilt, is Juki 
about the best way to enter the world 
of Napoleonic sea wars. The graphics 
are simply beautiful the play is excel- 
lent and the simulation ol the typ*> of 
battles fought by those wave -railing 
ragwagons t& like nothing else you've 
ever seen 

The main screen, or Sailing Screen, 
shows each ship from overhead and in 
silhouette. The captain can ready his 
guns with chain-shot, roundshot or 
gmposhot. aim at an opponent's sails or 
hull, and, meanwhile, maneuver tike 
crazy to get a positional advantage. As 




Sailing town snowi action at sea 



shots Land, the silhouettes detail dam- 
age 

If the two ships touch, the crews can 
board and slug it out in true swash- 
buckling fashion Meanwhile, snipers 
can ft re from the rigging 



Lot s program, in FORTH, a very sim- 
ple word which we will call 5’M 
. PM CH . ' Hooray for Popular Afechan- 
ic$r; 

The colon starts the definition. E'M 
defines the name of the word CR 
causes the word to first print a line 
space. Then comes what the word does 
fin this case prims a message) The 
semicolon tells FORTH Eha* The word Is 
over. 

Now we have a word called PM So 
whenever we Eype PM and hit return, 
the computer Will print "Hooray lor 
Popular Mepchanics 1 " 

It's a fun language with many fea- 
1 1 ires IT yon havp an Af^ple nr a CP/M 
computer, check out forth - 79 (Micra- 
Motion is ai West Los Angeles. Calif. 
90025 12131 S2l -4340V— MS 




Swashbucklers clash in new 



Sound effects are great (the Apple s 
can be enhanced with the addition of a 
circuit-board called The Mocfcingboard 
from Sweet Micro Systems } Broad- 
iTdes is for ihe Apple !1 and Atari BUU at 
$39.95.— MS. 



Tin can video 

Avalon Hill's latest excursion into sim- 
ulation gaming has produced a real 
winner in the form ofT.A.C . or Tactical 
Armor Command (for the Apple and 
Atari computers at $40). Two of you 
can play or you can play alone. 

At the beginning of the game, play- 
ers choose from "menu S' p which list 
choices of just about ail WWII-era 
tanks, tank destroyers and armored 
infantry units. You can even do such 
things as play the Russians against the 
U.S. % 

Units ’spot'' each other, can hide in 
trees fire smoke, shoot directly or 




Two tanks and infantry under attack. 




Menu details the available U.S. gear. 



request support bombardment Move- you are driving the military vehicles, 

merit is handled using a keyboard sys- T A.C liberates the General Patton in 

tern which makes you feel almost as if us all — N. 5- 
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Driving Tlie New 
Honda Civic And CRX 



They're not simple, but the 
new Civics are practical, 
economical and exciting, 

BY MICHAEL LAMM 
West Coast Editor 

I suspect you've heard the word; Hon- 
da's now CRX minicoupo delivers 
67 mpg a according to the EFA. Thai's 
with the smaller of two 1984 Civic 
engine sizes — a L 3 -I Iter transverse 
Four There's also a 1 .5-liter upgrade 
that gets 36/49 mpg in the CRX coupe, 
so it's no slouch either. 

But on top of that, the CRX 1 .5 deliv- 
ers amazingly good performance. When 
1 drove two different 1.6 coupes recent- 
ly. both with five-speed sticks, 0 to 60 
came up in about 10 seconds flat. Top 
speed is said to be 100 mph. I didn't get 
a chance to drive a Civic with the 1 ,3, 
but I hear that the smaller engine ■ — at 
60 hp versus 76 for the 1.5—moves 
right along, too. 

The question I had from the outset 
was; Is the CRX practical? The answer; 
Absolutely! I found the two coupes I 
drove to be roomy, great fun. lively. 




All vctjJorks are well insmirneriwd and have 
many handy little amenities, nice coin trays. 



sporty and just thoroughly pleasant and 
cooperative. 

The third Civic I got my hands on 
was a two-door DX hatchback, which 
has room for four adults plus about four 
bags of groceries- 

Honda has revamped and rebodied 
its Civic fleet for 1 Of the four new 
Civics, the smallest is that little Olga 
Korbut of cardom, the CRX; a two-place 
coupe with about 14 cu. ft. of luggage 
space — enough for a couple of family- 
siaed suitcases- If you're over 6 ft. tall, 
your head will touch the ceiling. But 
otherwise, two average-size adults can 
sit in comfort, 

One of many pleasant surprises 



inside the CRX is its seats. They're 
supremely comfortable — firm, with ex- 
cellent lumbar and lateral support, and 
yet the seatbeck wings aren't obtrusive. 
The DX hatchback's seats, on the other 
hand , are just seals 

The CRX cargo deck is fairly shallow 
(only 14.5 in. to window level), and 
there's no security screen. However, 
you do get a lockable storage compart- 
ment about the size of two cigar box- 
es 

In addition to the CRX coupe, you can 
also choose between two slightly larger 
but stilt petite Civic wagons — the two- 
door I drove, which Honda calls a 
hatchback, and a high-roofed four-door 
wagon whose silhouette looks some- 
thing like the Toyota Tercet wagon. 
Finally, there's a now four-door Civic 
nOtchback sedan with totally new sheet 
metal. 

In alb the four body styles come in 
seven series, depending on engine and 
standard equipment. The base CRX 
and HB hatchback come only with the 
1.3 engine and manual transaxle- All 
others give you a choice of a five-speed 
stick or a three-speed Hondamauc with 
torque-convener lockup. The hve- 

(Ptsd se turn to pajjg 
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Here 5 ycur dunce Eq freak inEolfia BIG TIME 
in yaur SPARE TIME I paid George $4,154 6S lor 
just one roar renewal order wilh Pace Seamless 
Spray 11 ctruld msl as easily k>e puti* 
wnk makes Pace Seam loss Spray so easy e o s-a.i 
and s och a tag e^Era income proper? IE costs a 
fortune for scrwwis. hcspitau pigni? and oitier 
commercial tunings IQ have rool«mEraclorg sepair 
or re-do their roofs $ pam’ess Spray eflvej them a 
fortune — hy-poasin^ Ihe conSr acEor The building 
owner uses dor Seamlees Spray to apply Pace Roof 
Renewal Sealant right over I he Old rMJ The CO si is 
so low, Eh# proven results so satislactory fer such 
welS-krtOwfi Ihms as Gioeret Motors. American An- 
line*, Monday inns ancf hundreda mom there is 
vn'tuaHy no sales rfl&stinc© 

Pace ships Seamless Spray equipment oe Free 
Loan Your customer pays onfy lot the Sealanl Ht? 
own men apply >E U s as simple as that. 

The hold Scaled sales M we lutnish you givPi yO-u 
ail Hie knowhow you need lo gpl mis this SiG SELL 
immednEeiy There s fks wailing, no training needed 
You don't waste yoor lime oo small, penny- ante 
business- 

Juit miil Ihli coupon, pel ell I he lion, Vou'r* 
unmt no obligation, no one will enJl on you. Put 
thle coupon In the mail today *0 you'll loee no 
lime getting big check* like Georg* Singleton 
end hundred* Of ilfMrif 




Roof Renewal Paid 
Georg* Sirglmon S 4 1 54 _g 5 



□Itk Hceftft, Prttldidi 

[ PAOOUCTS. me .DM. PIW -104 



rff mce 

-> oUwF Quality Pim lifts A Call eye Bred 

| — m. rfei mi*. 

□veMlfld Pul. RCt_ M210 

! Ye«. J ward Oifl Check* too Please rush me l he 
| laers making Big Money in my spire time wnn 
Pace Seamless Spray No cost Qf oWi^alhOn 
NO salesman will call 
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speed practically shifts itself, except for 
Firm and reverse, which take about 
four trios to got used :o 

Both all- aluminum Civic engines use 
Honda's CVCC su atihed-charge princi- 
ple. The smaller 1 .3 (1 ,342-oc) Four has 
10:1 compression and a fairly conven- 
tional oht valve Crain, the main differ- 
ence being a prochambor atop tho main 
combustion chamber. A relatively rich 
fuel/air nurture In the prechamber 
ignites a fairly lean mixture in the main 
combustion chamber. 

The prechamber contains a small 
intake valve that lets in the richer mix- 
ture, and it also houses the sparkplug, 
The prechamber's flame front shoots 




Al\ the w CMa have totally new meet 
metal, including four-door nocchback [top] 
and the hlgh roaled wagon, which takes 
styling cues from Toyota Tercel wagon, 

out into the main chamber to make for 
more even and controlled burning of 
the loaner mixture. 

The longer stroke 15 11 ,4SS-cc> ver- 
sion of this engine sets two convention - 
al intake val ves into the head, opposite 
a single exhaust valve. The 15 pre- 
chamber has four little ducts that shoot 
flame into the mam squish area 
between the twin intake valves and the 
single exhaust. The intakes are timed 
so they open IQ 4 opart. This cuts fuel 
scavenging and makes the engine idle 
mom smoothly. This three- valve config' 
oration was introduced last year in the 
Prelude. 

Complicated, yes, but the system 
certainly works. Not Only do these 
CVCC engines deliver fantastic fuel 
mileage, but they am among the 
smoothest Fours I've ever driven. That 
includes Mitsubishi's countershaft en- 
gines. The Civic's 15 engine, by the 
way. uses a three-barrel carburetor, as 
opposed to the 1.3 r s two-barrel. One 
barrel of each of these carbs feeds the 
prechambers. 

Another thing that helps fuel econo- 
my is these cars' light weight- The CRX 



1.3 weighs a mere 1,713 pounds, 
thanks in pan to the alloy engine and 
the liberal use of plastic body skins. The 
coupe's front fenders, front airdam. 
both bumpers, plus lower door and 
fender panels are aE formed from a 
variation of polypropylene developed 
by Honda. Jt's painted silver, resists 
dings and chipping, and can't rust, 

The 1.3 CRX emphasizes economy, 
but the 1.5 is set up for performance 
and handling. The 1,B coupe and Civic 
5 hatchback use stabilizer bars frtHil 
and rear, while the 1 .3 has a front bar 
only The 1.5 oars also come with 1 75/ 
7G5R1 3 Mkhelm radial? on wider 
wheels 

The CRX 1,5 handles very well 
showing very little lean in hard corner- 
ing and great predictability. It's an 
amazingly neutral car en dry pavement, 
but if you push it very hard, the front 
end begins to plow. On loose surfaces 
like gravel,, the car can be made io 
undarstesr fairly easily. 

The same goes for the Civic hatch- 
back. although I drove only the middle 
series DX. The sportier Civic S hatch- 
back has antirol] bars fore and aft plus 
the stickier Michelins. so 1 suspect its 
handling might be slightly better than 
ibe coupe's due to its greater overall 
length .. 

The 1,5-liter CRX has a choppy free- 
way ride. Its wheelbase Is the same as 
the original 1975 Civic (96.6 in.), and 
the suspension tends to be fairly stiff 
The DX hatchback showed me a kit 
smoother ride, but Its handling wasn't 
up to the CRX's. 

Some minor demerits 

On ihe minor minus side, I noticed 
that the CRX's paint job had what I'd 
caU too much orange peel in its throe 
nonmetalfic colors, rod, white and blue. 
Civics with metallic paint didn't show 
any orange peel. 

As for the hatchback, there's really 
not much carrying space behind the 
rear seats when they' re upright. Nor do 
the setbacks fold totally flat, although 
they're split 50/50 so you can carry one 
rear passenger plus cargo Little 
things. 

Ln praise of these cars, all Civics have 
extremely well J aid -out. straightfor- 
ward, easy-to-read instrument dusters, 
and 1 especially like their roadster -like 
wraparound dashboards. It adds to the 
feeling of spaciousness, and these cars 
actually are very spacious considering 
their external dimensions, The CRX in 
particular gi ves the Impression of being 
a much langur car as you drive it. 

Al a base price of $6,149. the CRX 
L3 represents a tremendously good 
dpa3 r J think, as do all these remarkable 
new Civics. Honda might not make it 
simple, but it certainly engineers and 
builds its cars extremely well HI 
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3800 WATT 
continuous 






OUT THEY GO AT ONLY 
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Low-Cost Window 
Insulation Kit 

The Shp-ln-Pane] fcn contains materials 
for making an insulating panel Thai fit 3 
mio a window frame to seal it You sup- 
ply the rigid insulation board and deco- 
rative fabric which can be glued or fit' 
ted into a slipcover A I -in- thick panel 
costs less than $2 per square foot Kits 
($45 postpaid) are from Aenus Design 
Group. RFD 1 P box 394B5. Kingston. 
NY 12401 —PS 



Alter flexible edge strips irv gluetf to j pan- 
el of aluminum foil-faced Insulation, m fabric 
slipcover finishes the panel 



The fabric-covered Insulation panel slips 
fntfo a window opening. The flexible edge 
strips he|p form a tight seat, A Mix-Thick 
panel has an R-vaiue of t. 



uBiRamo* Bimwii inc jiff; k xn m pkocnii yyc:; 

MUST LIQUIDATE 

at below dealer cost 

NEW 4250 watt 
Electric Start 
Power Generator 



GASOLINE POWERED or 

can be lactory converted to 

GAS & NATURAL GAS or 
GAS & PROPANE! 

355? 



$ 



1 TEAR 
WMftMVTY 

350 semen 



4250 WATT 
rstJRGE POWER! 

Run .til ilisy 



|J 0 wCf 



1 tens* 



POWER-RYTE 1250 WATT 

PORTABLE GENERATOR 

jH.p.jmtiG&a 

CTWHUi Mttfi 

-lttWLTft-H .4 
imp sL'toJe pHa&* - 
3 £iJ 0 RPW 



FectorvwntnlH Ed 
GA&lMTUML GAS 

*1 50.00 ADOmQNAL 



*1 50.00 ADDITIONAL 



RANTT electrical M dtp 
enninc ■ SIZE UTL n 
is^iierH-WT 05 # 



IQUIDATI0N 



I BUREAU, ENC 

AiLril-OTiTri I -iq L 1 1 |-^J 1 1 J r qd D&fl&ulh*r PnMLjL=lj 

L 3 W 2 W. 35 th AtfE. PHOENIX. AS 85017 
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SilenceThose Noisy Water Pipes 



Water hammer may sound 
unrepairable, but you 
can eliminate the noise 
easier than you think. 



BY RICHARD DAY 



B esides its disturbing noise, water 
hammer ran do a great deal of 
damage to you r house water-supply 
system. The knocking can burst a pipe 
or fining behind the wall. Bat air chanv 
bers at kitchen and laundry sinks and 
ai bathroom washbasins can prevent 
water hammer. In fact, many plumbing 
codes require air chambers everywhere 
but at toilets and sill cocks. If you have 
water hammer, or if you plan on chang- 
ing faucets, you should add the protec- 
tion that a pair of air chambers pro 
aides. 

Water hammer is the audible result 
of tremendous overpressures treated 
inside a water-supply system as fast- 
flowing. pressurized water comes to a 
sudden stop when a valve is closed 
quickly. Water hammer in pipes is like 
knocking combustion in an auto engine: 
The pressures developed can break 
through the walls surrounding them, 
doing extensive damage in the process. 
The goad news is that air chambers 
placed in the water supply near a faucet 
make soft cushions for running water to 
land on when lbs faucet is turned off 
rapidly 

When changing faucets, you may be 
setting yourself up for a bout with 
water hammier that wasn't on the pro- 
gram before. This is because eider, 
slower-acting, two-handle faucets — 
the kind you r U likely be removing— 
tend to minimize the effects of water 
hammer. But single-handle faucets, be- 
cause of their fast action, can encour- 
age water hammer where it never 
existed. 

The typical house air chamber is a 
1 £-in. length of Ve * in pipe capped at its 
upper end and installed as part of the 
water supply system The air chambers 
shown on the next page are better 
Some of them — shown for floor-sup- 
plied fixtures, which are the most iikely 
ones to be without built-in protection — 
offer about three times as much cush- 
ioning capacity That's because they're 
made of 18-in, lengths of Y*-in. tubing, 
capped on top. Because of the height 
limitations with wall-supplied fixtures, 
shorter air chambers must be fitted on 
them. However, they can still offer 
more than standard protection by being 




The fart shutoff of a modem single lever faucet can lead to water hammer. When you Install 
a new faucet, you should alio consider adding air chambers to guard against hammer. 




TO begin Jn^tailatkpn, tum Off the Watef- 
Then cut through the water-supply tubes 
leading to the old faucet. If floor -supp l ied, 
make the cuts at Inst 2* In. below the sink. 
Here, a clo&e -quarter tubing cutter makes 
neat work of Jl Vou can also use a hacksaw. 
Threaded supply pipes should be cut and 
unthreaded at the Jont. (Drain parts and 
trap are removed for photo.) 




To avoid meat-soldering, install finings nke 
these Genogrlp street adapters to the cop- 
per pipe stubs. They push on with a metal 
grab ring and are tightened by hand to 

form a metal -TP- plastic traniiEJpn. 




Remove the attaching nub and washers 
under the old faucet and II ft ft out. This one 
has a female pipe adapter hookup without 
shutoff values or riser tubes. Copper tubes 
went from the floor slab to the faucet. 




Soiwent-weid line valves with waste out- 
lets as shutoffs. Be sure the flow arrows 
point upward. The undersink parti must 
provide transition to the plastic, Ineorpo- 
rate air chambers, furnish shutoffs and reach 
up to the faucet to connect It. 
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Wwem-weld a up on or* end of each V*- 
in, 0 !i chflniixpf tultw- Hoid fora few tetonctt 
until the cement cures, Install this end up to 
trap air and cushion against hammer. 




This air chamber Is fitted wtth a W elbow 
and solvent-welded Into a tee, where It 
protects against water hammer. Let the 
assembly cure tot two hours. 




An installation having a line valve wtth 
waste In the water-supply line ahead of the 
air c hamber can be recharged by turning off 
the valve and unscrewing the drain plug. 
Water will drain: later- air will enter and 
take Its place, thus curing waterlogging. 




IN LINE AIR CHAMBERS 
[DRAIN ABLE J 



IN-WALL WAFER SUPPLY 
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FOSfrtCH 
Zjf ClX_HNTFF 



trl ' P’rtLXirt r-.li? 



IfS OD 

1 17" CFVC k 
s'* tijhi^q 
G t^rx-^r 

JlWSEP 
u: -CWC IUHF 



?,> rOLY ftJLtfi 



U; x 14 j _-■■■*■ 
CFVC r?E 

m ■ W C PVC 
SiatlEt ELBOW 
AIKS VAJ.VF 
Wilw WASH 

NT CFVC 1UK 

hot-wah* 

rtm^noN uMrfjry 

T4I i hr CPvt. 

*EW ME rHpt^o? 

iff 

Tn»E^ntD nrr 



Uj 4 JJ* flUSHffWG* 
ilOfTT I.J CPVC 

r rn 

51|F ANtiLf, yjm v 

vALVE OVER fU 1 

!’JBE AND 
►<ANO UGHT^N 



iiu +a'mi 

i “ r ? lMj=iarF^HFEt 
\ \ £ “ ADAFllRWiPM 

\ ^ “ wi r A-; r.^Afi 

o j r o* f otc i ■ : ■ t<*h j f- n 

CCPPC& PH* Nf Aft WML 



OFFSET AJR CHAMBERS 
VJTH UNE VALVES 
IDBAIIUA 8 LEJ 



OFFSET AJR CHAMBERS WITH 
STRAIGHT SUPPLY VALVE 
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made of H-ln, tubing. Both hot and cold 
sides Of the water supply need air 
chambers, 

The four air chambers we show (see 
designs at left) are made of readily 
available plastic tubes and fittings. 
Plastic is used for its ease of assembly 
and long Ufe. No pipe-threading or 
sweat-soldering is required. These 
materials serve both hot and cold 
water. Pans are from Genova's HLot r 
Cold CPVC/PB Senes 500 line of water- 
supply tubes and fittings. (Genova plas- 
tic plumbing parts are available at 
plumbing supply stores, or write to 
Genova Building Products Div. L 7034 
East Court Si,, Davison, Mich 4B423. 
for the dealer nearest to you.) 

You must join the CPVC tubes and 
their finings by two-step solvent weld- 
ing. This uses a cleaner/primer fol- 
lowed by an all- purpose solvent ce- 
ment, or else a solvent cement made 
s pacifically for use with CP VC lubes 
and fittings. 

Supply valves with adapters at both 
ends (Genova's Ga nogrip adapters in 
this case) permit hand-tightened, con- 
nections between 16-in. (Yu-in, o d.) 
CPVC, copper or FB water supply pip- 
ing and the Ya-in. o.d. PB or copper riser 
tubes to the faucet. With a floor water 
supply, use the straight version of a 
supply valve: with a wall supply, use 
the angled supply valve. 

These supply valves come with 
either plastic or metal grab rings. Use 
the metal grab rings on rigid tubing 
such as CPVC and copper- Use the plas- 
tic zings on flejdble tubing, like FB Mo 
tools are needed to make the Joints, it's 
all done by hand. 

The valves will not fit directly onto 
threaded metal pipes. You must adapt 
them to CPVC tubing with transition 
unions (see ln*Un& Air Chambers at 
left). Don't adapt plastic to metal with- 
out some form of transition adapter oth- 
er than a simple male adapter. 

You can face the air chambers in any 
direction when you install them just by 
positioning the tees. However, once 
they're installed,, you can't change their 
fFfeflPfl Emn to jagg ?4) 

n 
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Why work for somebody else 
when you can be a contractor 
yourself? 



Learn to be a builder 
at home in your 
spare time with 
NRI’s professional 
Building 
Construction 
Course. 

Whoever con- 
trols the job makes the 
money And that can be 
you. ..as a successful 
building contractor. 

Now. you can get in on 
the 80’ s fast -growing 
building boom and also 
build yourself a big, new 
lifestyle. Over 18 mtfiron 
new homes will be needed in just the 
next ten years. And NRi can help 
you get in on the action. 

Includes Energy-Efficient 
Home Plans 
Your training is built around 
actual plans for a modem energy- 
efficient home. Step-by-step, you 
leant to plan and supervise its con- 
struction. You leant to select energy- 
saving sites, estimate costs, actually 
build part of the home in miniature, 
then build framing sections full-size. 
You calculate heat loss, cooling 
costs, plan insulation, air-condition- 
ing, and heating system. And when 
you finish, the plans am yours to go 
ahead and build your first house. Or, 
you can select low-cost plans from 
over 50 other homes specially 
selected by NRJ. 

Over 100 Hands-On 
Training Projects 
NRI training is practical training 
You get special projects throughout 
your course that reach you the skills 
and secrets of carpentry, masomy 
work, roofing, painting, even dry 
wall, wiring, and plumbing. No. NRI 




lOU 



can’t make you a plumber or an 
electrician, out we do give you the 
knowhow you need to deal with all 
the building trades. 

Includes Seminar, 

Si .000 In Discounts 

At no extra charge, graduates 
may participate in optional owner/ 
builder seminar, meei other build- 
ers, get expert advice on local build- 
ing codes and conditions. Or, elect 
individual consultation. And i 
get discounts worth over $1.C 
or materials and house packages 
Free Catalog. 

No Salesman Will Cell 

Build on what you already 
know to build yourself a bigger and 
better career. Send the coupon for 
the big free catalog that shows and 
tells ail about your opportunities, the 
practical projects you'll do, and all 
70 lessons. You'll see how you leam 
at home, at your convenience, with- 
out quitting your job. .how you can 
be a success in the new building 
boom. If coupon has been removed, 
write to NRI Schools, 3939 Wiscon- 
sin Ave.. Washington, DC 20016. 
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NOWY WATER PIPES 

fCcmfirmeiJ from pxy o 73} 

direction without revising [he lengths 
of the riser tubes. None of the four alar- 
chamber designs shown requires tear- 
log into the wall or floor. AU are assem- 
bled beneath (he sink or washbasin. 
Each offers a handy shutoff for emer- 
gency use as well as for making faucet 
repairs. 

Any of the designs would work just 
as well at stopping water hammer on 
an easting faucet — single- or two- han- 
dle. In this case, yon could install air 
chambers without removing the fau- 
cet. 

Recharging chambers 

All chambers need to be recharged 
with fresh air periodically. You can do 
this by turning off the water and drain- 
ing the piping to admit the air. There 
are differing opinions as to whether an 
ordinary air chamber can be hilly 
recharged by draining the system. 
However, the air chambers shown are 
Located much closer to the drain point 
for more effective recharging. 

You don't need to cut off the water to 
the whole house to recharge ih# cwo 
drainable designs {In-Line Air Cham* 
bets and Offset Air Chambers With 
Line Valves). They may be turned off 
and drained as shown in the photo on 
page 73. 

To drain the other two designs (In- 
Wall Water Supply and Offset Air 
Chambers With Straight Supply 
Vafvek turn off the house water sup- 
ply and slip out the riser tubes. Check 
to be sure the toUet tank is full, then 
turn off its shutoff valve. This helps to 
keep tank water from being back- 
siphoned into the water supply system. 
After draining; replace the risers in 
their adapters and retlghten the hand 
nuts* 

A set of add-on chambers is a useful 
backup, even if your house plumbing 
already has built-in air chambers be- 
hind the wails. Of course, if the supply 
pipes come from the floor, it's obvious if 
no air chambers have been used with 
them. 

The cost for all the hookup parts, 
including valves, air chambers and flex- 
ible riser lubes for both hot and cold 
water sides, is about $30. Besides the 
Other benefits, the parts make a new 
hookup much easier to do. They also 
help to update an old plumbing sys- 
tem. 

If you hear no water hammer, there's 
no need to be concerned about it. One 
thing it is not is a silent destroyer. But if 
you are changing from a slow-acting to 
a fast-acting faucet, or if you already 
have the thundering problem, it will 
pay you to add some air chambers to 
your system. m 
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Perfect Joints 
Front Ybur Router 



F inger or box joints Look like dove- 
tails, but without the flair. While 
box joints are not as strong as dovetails, 
you can out them easily on a table saw 
or with a routeT using this simple jig. 

Not having a router table with built- 
in miter gauge. I built a miter tabletop 
from s /4-m. A-t plywood. Dimensions 
can vary to suit yottr materials and 
space, but make sure all four sides ere 
square- Cut a dado about 3 in from the 
front edge If you have a miter gauge 



from a table or band saw, cut the dado 
to fit it. Not having dues, 1 made my cut 
in, deep by a 4 in wide. 

Glue a hardwood strip along the 
front bottom edge of the top to help 
align it with the router table- Flip over 
the top to mark and bore countersunk 
mounting holes to align with tltose for 
the router table fente which will not be 
used. Also boro the hole for the router 
hit. The jig table mounts with bolts and 
wlngnuts. 



The slide fits the dado in the top 
without slop, but loose enough to slide 
easily. Notch the backstop for each size 
finger joint you want to make. A 3-in. 
strip of V4-in, plywood a little wider 
than the table works well Cut a hard- 
wood finger stop lode to joint-finger 
width anti height by 3 In. long. Notch 
the backstop for a working cut and 
again for the finger. Glue the finger in 
the end cut, making sure that at is 
square. 

Make box joints by raising the router 
bit so its cut equals the thickness of the 
stock. Clamp two sides of the box 
together offset by finger width after fig- 
uring it so you don't end up with half a 
finger or loss at the end. Match finger 
width to joint width to avoid \ -in. fin- 
gers in a joint only Z in long. 

— Steven J. Anderson 




I £HA ROUTER BIT 
OPENING 



CEJTTfJ? 

WIDTH 



FfRST NOTCH 



POSITION 

OF 

SECOND 



FINGER 

STOP! 

LOCK 



STEP 3 STEF 2 : SUCCEEDING STEPS : CONTINUE FINISHED 

CLAMP Z SIMS OF BOX TOGETHER, SHIFT WORK AND LOCK FUST SHIFTING WORK. POSITIONING BOX JOINT 

HOLD THEM AGAINST BACKSTOP AND NOTCH OVER FINGER STOPCOCK SUCCESSIVE NOTCHES 

MAKE first PASS AND MAKE SECOND PASS OVER SIOFJLOCK 
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I-TJ2 k 1-112 K _ 
^3rt r - 

HARD WOOD ” H 
SUDE 

m x i 

HARDWOOD-- ■'t 
J LENGTH 
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^ BOX JOINT FINGERS 
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CLAMP PIECES FOR 
MATING BOX SIDES 
TOGETHER 



BACKSTOP 
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PIMft Morse Code Auto Alarm: 

Build The Name Caller 




PMT 

Name Caller 

• •/ 



The next time you hear 
an auto alarm, you'll 
know if your car is in 
troubfe because the 
Name Caller wiff beep 
your own coded signal. 



BY JEFF SANDLER 



A car horn Is honking oui&idej 
Mr. Smith's home: dit- 
dit-djt, dit-djt-rijt. ... As soon 
as Mr. Smith hoars it. ha leaps 
out of his easy chair and 
charges out ths front door. Mr, ' 

Smith and his Popular Meehan 1 
ics Name Caller, honking out the 1 
letter S over and over, have just 
saved his car from being stolen. 

The Mama Caller is a state of the ait 
auto alarm with a new (wist The 
moment someone breaks inlo your car, 
it honks your car hom in your own per- 
sonally selected dot and dash code. So 
you know that it's your car in trouble 
And best, once you've installed the 
Name Caller, you can forget about it. 



PM's Name CalFer features one easy~to-bulJd pdntKklrtult board (above), ft attaches to 
existing car wiring using solder lea connect on shown to the right of the board. 



An alarm is useless if it's too much 
trouble to use. Bui with the Name Cal ■ 
ier, there aren't any keys to keep, codes 
io memorize or switches to hide. When 
you get in your car to drive, the Name 
Caller disarms itself, and when you 
leave, it rearms. 

All this is done with a circuit the size 



of a pack of cigarets, which is easy to 
hide under the dash. Only three con- 
nections go to the car's wiring. They 
are made quickly with special insula- 
tion-piercing, snap-cn terminals. 

When a thief forces open your car 
door, the Interior light is turned on. The 
cold light-bulb fila- 
ment draws a heavy 
spike of current until it 
hea.s up. Just as a 
starting refrigerator 
dims the house lights, 
the current surge 
when a car's dome 
Light comes on causes 
a linkage spike that 
spreads throughout 
the vehicle's wiring— 
right to the Name Cal- 
ler. (If you want to pro- 
tect the trunk and the 
engine compartments, 
hot h would need lights 
installed.) 

After it detects the 
voltage spike., the 
Name Caller gives a 
12-wctind delay be- 
fore the hom sounds. 
All you have to do is 



turn on the ignition within that time — 
an easy task for you l but almost impos- 
sible for the thief who has to smash his 
way through (he door and the ignition* 
column lock. 

Of course, once the hom starts blast* 
ing, the thief probably wouldn't think 
that he could stop the noise by turning 
on the Ignition The Name Caller will 
keep blasting ftor two more minutes, 
then it shuts down. The uni! immedi- 
ately rearms itself. 

While the Name Caller is a complete 
alarm, it will work with other alarm 
systems. For example, a "shaker'' 
alarm feels for morion or Jiggles in the 
car, then honks the hom until the bat- 
tery is dead. The shaker alarm has its 
Limitations, but it forms a powerful 
team with the Name Caller The shaker 
acquires the entrance and exit delays, 
automatic disarm and coded hom blast- 
ing. Thus your car is protected against 
both eleotricel tampering and motion, 
such as someone stealing your tires or 
hub caps. 

You don't have to hook ihe shaker or 
Other alarms directly to the Name Cal- 
ler. Communication is by spikes sent 
over the car's existing wiring. This 
makes add-on alarms easy to install: 



on Q} ca cs cio or* 




c* / w ft/ Rfc bi B1 

*C3 / f I \ 

CJ ® Jfti *3 Q, 



The Name Callers printed -circuit board Is chock-hill of compo- 
nents, but It's not overly tight. Diodes Q\ -09 wifi control (he 
coded "name" (rial your auto alarm screams out. 
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PBTS HAMM CALUB — SCHEMATIC DIAGRAM 
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JJFLAT 

TAP 



F 7 VDC 

filtfj?ed 



T 1 -AhSAA 



CUTOFF 



HOflftM 

flfl-AY 




Schemw?(p: (pbwef detail! 
how fltsim hooks to the 
existing hom or other 
alarm device, The car 
switch ^headlights, ignh 
tlonj you want to act af 
disarrocr should be con- 
nected to cutoff line, 
Connect outputs of any 
existing eFarrcw to instant 
and delay tap fines. The 
foil pattern fleft| wtl al- 
low you lorolfyour own 
prFnted-tfCLrit board, or 
you can erder a kJt- 




2N440-3 



21^4401 2MMSS 

The component overlay rotates an the parts on Top of the printed-cfiruFt board. 
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or, 








B B 









you can put them anywhere in i he car. 
(Lf you want to bypass the entrance 
delay, connect to ihe instant tap shown 
on the schematic . } 

It s desirable to be able to disarm the 
alarm without needing the ignition 
key— for example, when the car is in 
for Service or at a parking garage- Use a 
hidden switch as a disarmer. Flipping 
the switch (ofTnan-off) disarms the 
Name Caller for about two minutes 
Keeping the switch on disarms the unit 
indefinitely. 

[f you don't want to add a switch, you 
can use a "secitrt" dashboard control 
such as ihe headlights to disarm ihe 




Crimp a saJderteu connector tight around 
an existing wire. Interior blade cuts insula* 
tion just enough to connect to wire. 



Marne Caller. Again, it would be highly 
unlikely that the thief would figure this 
out. Both variations (which you connect 
to the "cutoff r line shown on the sche™ 
matic) are only one wiring change to 
the Name Caller. 

Lee's follow the path of action in tho 
Name Caller circuitry once it detects a 
voltage spike. Transistor Ql amplifies 
the spike, which starts the 12-second 

ffl-EdStf tu rn 10 paqv 1 57} 



PARTS LIST— NAME CALLER 

C 2 , C 4 , Cfl, C 7 — 01 -infd caparHw 

C6— I-cnfd eepaercor 

CS. CIO — EO-mfW N iii i u lytfc rap^tce 

Cl. C5. Ca^ £2Q-mfd. elnctroLytLc CapoL&ur 
DID, D 1 1 — 13 -f. HMf Jj-.-dc 
DIE— SM 4 QUJ iiliLOft -dwde 

DlD& — 1 NS 140 fjjjcw 4k*k* Inumlwi iw»d«l is 
defwnnLfiMl by tlw cwte 

!C 1 — CMOS 4001 q NOH QoKm inlugrELwJ Hit 
oj'A 

ICZ— CMOS 4017 decade couircaf iraegrBfted cwryn 

OL QZ—mV iilicnn LrinurtnE 

□a, Q4 — NPK 2M44Q1 hUk&h lenn&isiocr 

Ok— NPM 2 N 3065 silicon [ranBisiw 

All resisrara are r ’i » car bon, rptonrave 

ft 1 — HI misf#? 

ftS — 330-SX fwihw 

R7-0,D(JO-n Wf r™sfar 

R* Me — lO.OOOU H t l>K t HflflOf 

R S3— 100,000- 19 f 100X1 rwlw 

R3. XI I— 470.00 Q-U (47DKF rwtrtnr 

r a, n 1 4 — i .doo. 000-1 t. riMj r*?i*-.ar 
K6, ft 13— 1,500, OQfril £] SM) vem&ar 
R5. M 0 — 1 Q.GOO.OOO-t I U0M> raster 
Mt«r --DnlUtd. g£cb*d And labeled prtnt^d-artull 
bDAfd, four itup-OA. veLT-biii Lit trig terminal. 

WHCTJ. iOidwr 

New: A kn, With all parts Hidwdwfl. i? itvadabli? frw 
SM-S5. or pjnuplrtnhv au»-ni±ilnd far $31.95 PC 
focirw.t wclhaut pulsix S3 95 htirti CeivulK IhV . 

10 Mull Kd.. VisJloy Stream M Y IIS60 Pn cm 
include pc jstage &rw1 toedling- 
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How lb Keep 
lfbur Diesel Running 
This Winter 



The problem is cold. The answer is heat. 

A Rabbit Diesel owner tells us what worked for him. 



BY ANGUS lAfDLAW 




FUEL RETURN UNE 



He A CONTROL 
VALVI 



FUEL LENE 
FROM TANK 



TO CAR 
heater 



COOLANT 

ttfttVOFR 



COOLANT 
HOSfi TO AND 
FROM FUEL 
HEATER 



ELECTRIC 

COOLANT HEATER 



FLUSHING TEE 



Fuel-line fares' uses engine coolant io 
warm fi jtl to the point where It will nc* 
dog filters or Injectors. Ejrtra hose and Y+ 
torvYctrori are needed for IrwtaFNitFon. 



FUEL RETURN UNES 



FUEL 

INJECriON 

PtfMP 



D iesel automobiles have the reputa- 
tion Of being hard or impossible 
to start in really cold weather. They can 
also be hard to keep going One owner 
teJLs of caking his Mercedes on a skiing 
trip and keeping the engine running for 
54 hours straight because the local ser- 
vice station told him he r d never get it 
started until spring if he shut ii off. 

Such problems need mi affect your 
diesel if you use the corned fuel — fuel 
that's been treated to flow in the cold — 
and give it a Little extra help so it can 
start and run in the cold. Help lakes the 
form of heat. 

No. 2 diossl fuel should How freely 
down to 3* F At lower temperatures, it 
will cloud or form solid grains of wax 
that can clog filters and, keep the tar 
from running. A partly clogged filter 
may to the engine iiajT, but not Jet 
enough fuel through for it to run faster 
than an idle, At Temporal ures well 
below zero. Mo. 2 diesel fuel can solid* 
ify like JoJl-O. 

Sometimes, a diesel car will run for a 
mile or so and then stall. Waiting a few 

fJVeajp turn t$ p.ir^ SO} 



FUEL SECTORS I 
FOP »A0r*tOfl H05£ 1 
BOTTOM RADIATOR HOSE 



W 1 WATER V 

Pump 

: ORIGINAL f 

FUEL FltTFR 

AUXILIARY FUEL 
ElLttRfWATE? SEPARATOR 



CROSS. FLOW RADIATOR 



Efecfrfc coolant h*ater h spliced into car's 
heater return hose. Plugged 1 In ovwnJghL it 
warms coolant arvJ engine block 
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RADAR CONNECTION 



You've probably noticed that every time the 
magazines test radar detectors. ESCORT 
comes guI on top Its pertotmance has be- 
come something el a regend. because we 
believed rbe only way we could have the 
best detector possible was to make it ourselves. 



No Respect 

If you've ever taken arty high-tech equ Ip- 
mem back tor service, you may have noticed 
another problem with retail distribution . Once 
in a great while, the dealer can fix the equip- 
mem. But sometimes -bey fix H wrong, or 
say they cant get parts and try to sell you a 




replacement 

Or you find they "don't carry that brand 
anymore, . Then you're stuck with the task of 
tracking down aether dealer, or trying to deal 
direct with a factory that isn't set up to serve 
consumers. And rt the manufacturer happens 
to be in another country, welt, you get the 
Picture. 



Credentials 

Our success is a matter of r&cord. In 
ESCORT s first magazine test. Car and Driver 
rated it highest by a wide margin. Recently, 
the same magazine tested a new ESCORT with 
ST/O/P* (STatisticai Operations Processor] 
and concluded that if dearly the leader 
In l he Held fin value, customer sendee, and 
performance." 



We re particularly proud of that quote be- 
cause Li credits ESCORT with more than just 
Industry-leading perlormance. Just as we 
designed ESCORT to be the best delector 
possible, we knew there had to be a way to 
take better care of customers than the usual 
retai I d igtribulion system That’s why we have 
no dealers. From the beginning, we've sold 
all ESCORTS direct Irom the factory 

No Middlemen 

You see , we know how difficult If is to buy 
a camera or stew component, or any pre- 
cision gear. Every store has different poces 
so you feel obligated to shop around, Then 
you have to wait Iqr a salesman. He may not 
know much about the products qc may try to 
gel you to choose anoiher brand. And the 
week after you buy. they go on sale. 

We don't want any middlemen speaking 
lor us The ESCORT is a precision microwave 
receiver made to warn you of police radar On 
that sort of purchase, we think you'd prefer 
lo deal with experts. When you dial our toll- 
free number, you're talking to the factory 
One Microwave Plaza. AH of cur engineering, 
manufacturing, sales and service happen 
under this one root. The buck stops here , you 
might say And you always know where to 
find us. 



No Runaround 

At Cincinnati Microwave, we treat cus- 
tomer service differently, and for a very good 
reason. We don't have a network ot hungry 
deateis, we've got something far more per- 
suasive Hundreds pf thousands of satisfied 
owners. In tact the chances are pretty good 
someone you know owrs an ESCORT. We try 
our best to please our customers after the 
sale, because they are Ihe biggest source of 
new sales, It's That simple 

You should also know that we ll fix any 
ESGORT. no matter how bid We donT be! ieve 
m planned obsolescence While our competi- 
tors are proFif orating models, we re working 
to make ESCORT better. When we find an 
i improvement. it goes stratg hi into pnxJuctkm 
So ESCORT is always Eiata-of-the-art 



No Wetting 

Keeping up with the latest technology is 
only one advantage of dealing direct You don’t 
have to wait in line: you don't even have to go 
lo the score J ust reach for your phone - we re 
only a parcel delivery away Take the first 30 
davs with ESCORT as a test. If vou re nel 
absolutely satisfied, well refund your purchase 
and pay (or the postage to return it. You can ! 
tose. We also back ESCORT vnth a lull one 
year limited warranty on both parts and labor. 
Life under the radar gun is a lot easier with 
ESCORT 



Do It Today 

By Phone: Call us tell free A mem be* of 
ddt sales siaff ™ii U glad to mw any 
questions and lake your oedet 'Please have 
yeur Visa or MasterCard £ hard frten &WC3II 

CALL TOLL FREE 800-S434608 

IN OHIO CALL 000-562-2896 

By Mall: We 13 to fcfltjw your flMie m 
street address . daytime cfajne number, mu iraw 
many ESCOflls yra want Please enclose a 
Ctefc, money order or the card number ml 
dirpi*aiion dale I ton you: unam MasterCard 




ESCORT 5245 00 

Ohio residenls add S13.4S sales tax 

Speedy Delivery 

If you order wifft a bank Chttfc rnoney Wdfr 
credit card, or wire it arista r, your orftj is proc- 
essed for soipnwai nnroKfialely Personal or 
company check* require 3n addibgnal IS day* 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 166 
One Microwave Plaza 
Cincinnati Ohio 45242-9502 



TLii-mS pft Wl0s Je*1V OflMn' A m&vcs 1 ne* vtBG* It IflteJItle cjll-in KXn«Jy 13* B hw &L*Yf*y Waning? on py&lic pJtpho^g. O^cit lisSinijj. 






Plug into a 
$200/day 

business. 



fabirgmn bttiln«i,a£ i 
Von Scfirwfcr Audits. Your 
Jmiial inMesimint only 19 Wl 

With jusl one Von Schrader 
Extractor you can starl 
mafctngSl50.S2O0 even 
mote per day cleaning carpet 
In homes, oiftces, scnoois. 
sro^res — the market's always 
There 

Take ISmonihs to pay 
me balance oi 5945. and tnat$ 
i| You O wn- you r own husi n ess 
You're your own Doss 

We warn nothing more horn 
you. Except the chance lo help you 
with advertising and 
prumobonal ideas tips on 
getting land keeping r 
customers, whatever you 
need to grow yuur carjpet- 
cleaning Outness 

As a Voji Sch radw 
Associate, you keep 
every cent you earn 

Want tne lull 

Story? Call 
l-BODtiSMW 
toll-free Or send 
this coupon 



■n 

VOn SCHRHDEH company i 

Dciil "01-3 

SfiDO Junction A ve 1 

Hacinfl. WIBIQ 3 

Vds 1 &cntf vaur tree book 3 nd retard that tell « 

iio w easily I can Become a Von Scnr ader l 

Associate. 

(Si d a bhgal inn No jales man will call 1 
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KEEP YOUR D IESEL HUMMING 

fCOHNnuaJ frorrt Paere Pgj 

minutes with The motor off allows 
engine beat 10 warm the filter enough 
SO fuel can flow again. Il may star! and 
run for another mile or two before you 
have 10 repeal Che procedure^ 

In cold climates where fuel suppliers 
understand the p rot lorn, they soil fuel 
that does not gel. By blending No. 2 
with lighter No. 1 fuel, they can keep 
your diesel going at subzero tempera- 
lures with only a small penalty in fuel 
economy. Qr r you can blond your own 
cold-weather fuel by using flow- 
improver additives, adding white kero- 
sene. or even unleaded gasoline, al- 
though the latter can damage the 
engine and void your warranty. You can 
buy flow improvers from auto stores, 
diesel car dealers and some service sta- 
tions catering to diesel drivers Follow 
the directions on the can Blending ker- 
osene with diesel fuel also works, but it 
tin create legal problems if the kero- 
sene is net taxed as a motor fuel. White 
gasoline works, too and was recom- 
mended by owner's manuals at one 
time. However, it an cause engine 
damage if overdone and is no longer 
recommended. 

Add-On heaters for your car 

The trouble with all these home- 
brewed fuel blends .s that by the time 
you know you need one. it r s usually too 
late. Once the fuel in your tank has 
gelled, the only practical way 10 get it 
flowing again is 10 warm up the ear by 

gening it into a heated garage and lof- 
ting it thaw out Add-on heaters are a 
mere practical answer for many car 
owners, Heat the engine for faster turn- 
ing and easier starting. Heat the fuel to 
keep 11 from clogging the filter Heat 
the baitery 10 increase the power avail- 
able to turn the staner 

Engine heaters are electric coils that 
warm the coolant, much like an in-the- 
coffee-cup water heater that's plugged 
into a 1 I S-v. outlet. There are two asm- 
man types: a core plug block beater or a 
tank heater inserted in a coolant hose. 

A core plug heater is more difficult to 
install, hut Ls can be ordered as optional 
equipment on some new diesel cars. On 
most engines, you cannot easily reach 
the core plug to remove ft and install 
the heater, and you must drain the cool- 
ant to do so 

Putting in a tank-type heater is much 
easier You can install one on most cars 
without draining the coolant It goes in 
the hose that returns coolant from the 
tar heater To the engine block. Most 
tank-type heaters should be installed so 
they are level and as near the engine 
block fitting as posable. 

Installation is a matter of cutting a El- 
io Bin. section from the beateT return 



hose, plugging in the tank heater and 
installing hose damps. Maks certain 
the coolant flow direction is correct — 
the heater should pump warmed cool- 
ant to the engine block, not away from 
it. Route the heater's electric cord so it 
won't get chewed up by the fan or other 
moving pans, and bring it out through 
Lhe grille so it can be plugged in with- 
out opening the hood. Use □ heavy- 
duty, three- wire extension cord and 
keep it as short as possible 



ONE CARMAKERS ANSWER 




For I W, Ford mk us* a Franvdwlgned 
unit that combines a l ,5 -micron filter, heat- 
er and water separator. When the water 
reachei the top of the sensor, a warning 
light go*t on. The car owner opens the 
dr*ln code and operates ih# hand primer 
pump to force out trie wattr without admit- 
ting air Into the fuel system, 

Plugged in for several hours, an 
engine coolant heater should make 
most cars easy to start in the morning 
It should also enable the heater to sup- 
ply instant heat. 

Nearly all fuel heaters work by run- 
ning hot engine coolant through o jack- 
et around a coi! of fuel line Engine heat 
from the coolant warms the fuel If you 
also have 3 coolant heater, it will keep 
the fuel above the cloud point so lhe 
engine can start and run in the cold. 

Fuel heaters can be installed wherev- 
er Convenient. However, the ideal place 
is in lhe fuel line ahead of lhe fuel filler, 
but as close to it as possible. Keep the 
Sine to the filter short to reduce heat 
loss. Excess warmed fuel Is returned 10 
ibe tank when the engine is running, 



SO 
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and this can help reduce gelling in the 
main supply. 

Instiling a fuel heater is a plumbing 
job that's not difficult to do yourself, 
but it does require some thought. The 
best w ay to plan your installation 13 to 
make a flow diagram of your cooling 
system. You wan! to connect the heater 
so it won't cut off the flow of coolant to 
the car's heater 

Most fuel heaters have a thermostat 
to control coolant flow and keep the fuel 
from becoming overheated during the 
summer. You want to install the fuel 
heater In parallel with the car heater so 
that either system can be shut off with- 
out impeding the flow of coolant 10 the 
other. 

On my VW Rabbit Diesel. I used two 
^-in. i..d Y-fitti ngs (originally designed 
to go in an Oldsmohile air-conditioning 
system) to splice the fuel heater into the 
cooling system. These ware available In 
a local auto pans shop along with hose 
clamps and extra heater hose. 

When connecting coolant lines to the 
electric engine hooter and to the fuel 
heater, sharp bends must sometimes 
be made. Since you will be cobbling up 
a system to fit your car, you may need a 

special bent hose or two. You can often 

make short ones by cutting down hoses 
designed for some other car's cooling 
system 



Longer hoses may have to be shaped 
from regular heater hose. If ihe hose 
flattens on a sharp bend, piu one or 
more hose clamps at :he bend to keep it 
round and open. 

Another problem arises when one of 
the new buses mua pass dose to a 
sharp edge where vibration could cause 
it to chafe and eventually wear through. 
The euro for this is to split a short sec- 
tion of healer hose and fit it over the 
coolant line to lake the chafing. Exam- 
ine all those hoses for signs of wear 
several times a year and add or replace 
split sections as required. 

Install a water separator 

The nexT'tO'lasi stap in told- proofing 
your diesel is to install a water separa- 
tor in addition to the one built into the 
origin aJ fuel filter , This goes in the fuel 
line between the fuel heater and the 
original fuel filter. The Scavenger III 
water separator that ; chose has a dash' 
mounted warning light io tell you if 
there's water in the fuel. Flipping a 
switch drains trapped water from the 
separator housing. 

One problem that cm develop on die- 
sels that have fuel transfer pumps built 

into the injection pump ti vacuum leaks 

in the fuel lines Every element you add 
to the line increases the number of fit' 
tings and connections A slight leak ±n 



any qf them will cause the fuel transfer 
pump to suck air resulting in bard 
starting or no starting, The cure is to 
seal all the fittings with thread Locking 
compound such as Loctile's Lock 
N’Seal. 

If the combination of a coolant heat- 
er, fuel heater and water-separator fil- 
ter save you the price of one towing and 
servicing; they will have paid for them- 
selves. And, of course, the aggravation 
of installation is far loss than that of 
being unable to use the car in the 
cold. 

The ultimate step in cold-proofing 
your diesel is a battery warmer. Lead/ 
add storage batteries lose more than 
half their cranking power at 0° F. com- 
pared to what's available at GO* F. Plug- 
in electric battery quilts or healing pads 
that fit under the battery can help $Un 
the car. 

Many auto parts houses and diesel 
service shops sell fuel hearers, filter/ 
water^eparetors. engine coolant heat' 
ers and battery warming blankets. CR 
Industries Inc . 900 North State St-, 
Elgin, 111. bUl^U. supplied the Scaven- 
ger HI fUter/water- separator and the 
Heat Star fuel heater shown. Tank-type 
coolant heaters are available from J-C. 
Whitney & Co . 1919 Archer Ave, h Chi- 
cago, III 60616, as Well as local supplb 
ers In cold parts of the country fM 
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OUR FAST NEW « 




By 1990 our Navy will 
be able to assemble a 
combat-ready task force 
and cany It to any 
trouble spot within days. 

BY BOB SHERMAN 



F ew listened in the 1960s and '70s 
when America's admiralty 
warned that our Navy was weak 
and in need of more s hips with more 
muscle. But the message has grown 
loud and clear in the past years as the 
Navy has been ordered to respond to a 
senes of crises in Latin America and the 



Middle East. 

Initially, calls for quick delivery of na- 
val strength to Latin America were an- 
swered slowly. But the pace was notice- 
ably faster by the time U.S. Marines an- 
swered the call to action In Lebanon last 



year. An armada built around the 
Wjm/ez-class stipercarrier USS Eisenho- 
wer rushed in with our peacekeeping 
forces and stood off the coast of Leba- 



non to ferry supplies and fresh troops to 
the combat area. 

We were watching the first vestiges 
of a new kind of rapid- response task 



force that will be completely organized 
by the 1990s, Originally dubbed Rapid 
Deployment Force, the combat delivery 
group this year Changed its name to the 
Central Command. Whatever you call 
it, the new armada received high marks 
in a baptism of fire last summer. 

Marines in the peacekeeping force in 
Lebanon had been under artillery fire 
for several days, bu: were ordered to 
keep their weapons bolstered. Two of 
the 1,^00 leathernecks stationed on the 
outskirts of Beirut had been killed by 
Druse artillery, and six more were 
wounded When the Pentagon finally 



gave the go-ahead for the Americans to 
defend Themselves, the frigate USS 
Bowen unleashed a barrage from its 
5-inch. 54-cal. guns and the Druse artih 
lory was silenced. The test had begun. 

Over the next several days the battle 
group flew warning overflights around 
Beirut with Harrier jets and F-14 Tom- 
cats, while A-7E Corsair and A-6E Ln- 
t ruder bombers stood poised on the 
deck of the Eisenhower. As the growing 
force appeared off the Lebanese Coast, 
diplomats found it easier to bring off a 
cease fire. The tensions and sporadic 
fighting continued, but the US. Marine 




Supe reamer NknlTj and the guldedmluUe cruiser Cjltforntik *wi during Mediterranean 
exercise (top). wIN be joined by guJded-mlulle destroyers jlnirtj to form spec!*! new fleet. 
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By 1990v hlgh’ipwd wNJ include 

turf *et- ilt PmmFrtg Eand^vi Ifcwgroundj 
And [k-ft io right| tank iandm r ^Jmltj- 
c!*h carrion, Harrier carrteri *nd Aq U 
crui tert. Aircraft [from Eeft| include 
jpy plane*, Advanced fighters and 

Harrter jump jeU to lUppQrt Marlncj 




positions were more secure than they had bet+n 
Since the peacekeeping project had begun 
When the Central Command is completed just a 
little more than five y&ars front now. it will be able to 
answer calls like the one in Lebanon in less rhan a 
week Headquartered at Mat Dal I Aar Force Base in 
Florida, the Central Command will ultimately ho 
spin mto several two-, three- and four-ship units 
scattered around The Atlantic, Mediterranean and 
Indian oceans Built around the- iVimilzclass nuclear 
carrier, (he command will include conventional frig- 
ates, battleships, cruisers, landing craft and Other 
vessels But new speed and strength will i.ume from 
ships like the surface-skimming landing craft nick- 
named JEFF-B," and the Ac?gfs-cl as s cruiser, both 
now in the experimental stages 
The command s mission is simple Clear the sea 
lanes to a troubled area. Establish a presence off the 
coast Move into one or more trouble spots and pro- 
vide safe airfields and seaports loi landing troops 
and supplies. Stand by to provide backup artillery 
and dircralt il the troops engage an enemy And be 
on hand fur t-he Jung term to supply additional troops 
as they are called in lor h protracted str uggle 



When completed, the Central Command wilt be 
able to deliver a carrier force with tour to six escort 
vesS&'lsj a ''surface action group of cruisers, de 
stroyers and about 13.000 men: and a full range of 
surveillance and engineering equipment 
speed and stamina start with the Eisenhower, j 
l. 095-foot dung floating city puwered by a pairol nu- 
clear reactors that r: a n hnng her up to 30 knots. I ho 
JVim/Cz-class carrier is fueled for I 3 years of normal 
service There *«re font ships m this class today, hut 
if the Reagan administration gets its wish, there will 
be 1 b by the next decade. 

The supercarricT supports an afr wing of planes 
and can house more than 6,000 men, It has 4 '4 acres 
of flight deck, four aircraft elevators and a hefty 
93,405-ron displace merit In addition to the helicop- 
ters , l" i g h l e rs a n ci <;a r rier ■ based (join b ers i ra d it ion 
ally hauled by tins class t>! vessel, tlie Central Com- 
mand version will also be able to carry huge, high- 
flying recun a in rail I hat was proved m a secret 
test conducted m c h ■ ? 3 960s when the Wivy Set a ! T-3 
spy plane with its 1 03 -fool wingspan land on a 
much smaller carrier 

Backing up the big carrier by tin: end ql This due 






add will the Arg, rs-ciass, or Ticundoroga -class , 
guided -missile cruisui . AetmuU -with Standard (SM-Z) 
missiles and a pair of Triple Torpedo tubes The ship 
geooraiod.t'oriiidiirablo controversy In early tests 
- CriifcS charge that Its heavy armament makes it top- 
heavy and impossible to turn quickly in a combat 
situation. So Lhe vessel. still in the test stages* m un- 
dergoing a -reduction program, mostly byre 

placing heavy steel parts with lighter metal* and 

composites. 

Th l- f o u r k l a n g ue sse L o f t h* ■ A *v?.r s fa m i I y , i h c ■ Tit on - 
doroga, was loiij miss toned Just January Thu 563- 
toot, gas-turbinc? ship cruises at morn than 30 knots 
It s been described by Vice Ad m Robert Walters— 
iis staunchest defender— as "the most advanced 
arm -air warfare system m else svgt Id 

Thu all-weather quick -reaction air defense sys- 
tern huih around the SPY - 1 A phased army radar can 
continue operating while damaged and burning In a 
phased -array radar system, hundreds of computer- 
controlled detectors fire intermittent signals and re- 
ceive the reflections That help spot enemy vessels as 
if there were dozens o! radar stations on the ship 
Current plans call for the construction of 1 5 more 



Aegis ships by the tain ol (he century Thu dr ri la- 
ments undoubted I v will evolve as new ships are 
built, but the vessel is lethal even with its cgnyen^ 
rional 5 -unit Meal MK-db guns That back up the 
surface- •tO'dir Standard missile A pan of MK-15 au 
UninttK gun systems, are designed to knock out sea- 
skimming i rmse missiles that fly like the £xocut, 
which sank the HMS Sheffield during the 19-A2 
KuLk lands war The MK-I5s use fire-control yuid 
a nee systems t hat measure the lor at ion of the iticom - 
inti missile jug correct rhu aim of the MK tSs 

When the Aegis lust went to the drawing hoards, 
it was slated to displace B r 200 tons The added arma* 
mem raised that to 10„ 20Q tons. And the Wavy is 
working that weight hack down toward 9,-000 

Vhe Ticonderoga is closely related ro another con- 
troversial ship in the Centra] Command s future: the 
as-yot unnamed DTJG-51 This guided -missile de- 
stroyer was planned To be a less costly and slightly 
smaller vers ton of the A eg j sc lass sh i p s Sm a l lor w a s 
the easy part A classified congressional audit last 
year predicted the DPG-51 will cost half a billion 
dollars more than the £1.2 billion TicondvfQga 
While the- Aegis < lass ship was built to stand off- 







shore and knock alr-io-sea misses out 
of the sky, the DDG-51 is seen as a 
supensunrivable vassal that can get in 
close lo the beach and give Marines 
strong artillery and missile support. 
The 466-fwt DDG-Bls will have steel 
huDs and steel-plated superstructure. 

Getting those troops ashore is the job 
of standard landing vessels today- But 
by the end of the decade, the JEFF-B 
surface skimmers wilt be launched 
from huge vessels that can support over 
1.80Q men r or from smaller and faster 
landing-ship docks that can carry just 
under 1,000 men. 

The bigger vessel, the LHD-1 Am- 
phibious Assault Ship, will be 840 fee" 
long with & troop capacity of 1.873 and 
cargo Space for 42 CH-4G Mahno heli- 
copters. It will be convertible into a 
Harrier aircraft carrier, if necessary. 
The smaller vessel the flOS-foot LSD- 
41, is to be a landing dock that carries 
about 1,000 men. The LSD-41 is ex- 
pected to carry missiles and torpedoes 
that let it get ctose to shore and help 
protect JEFF-B surface skimmers as 
they debark and head for the beaeh- 

The JEFF-B vessels can hit up to 40 
knots in rough surf with troops, equip- 
ment or both aboard. They can cany up 
to 60 tons as far as 200 miles. Former 
Marine Commandant Gen. Bobm H- 
B arrow says the vessel provides "a 
quantum advance In amphibious capa- 
bility. . . . The craft provides ns with a 
unique tactical opportunity for surprise 
landings from over the horizon on wide- 
ly separated beaches." Sue craft already 
have been contracted and an experi- 
mental model is at sea now. The Ma- 
rines hope to have 10Q of the high- 
powered landers by the year 2000. 

Getting the troops and weapons to a 
combat zone quickly is just part of the 
Central Command's naval mandate. 
Supply for the long haul is also vital. In 
Vietnam, about 96 percent of Ameri- 
ca's supplies arrived by ship. 

To prepare for the long term, the 
Navy has assigned an array of Indian 
Ocean-based vessels to the Central 
Command. Break-bulk cargo ships that 
can be converted to cany Harnere, 
tankers fully loaded with military Sup- 
plies and roll-on, roll-off cargo vessels 
have been commissioned for the job- 



rue tke nderoga, the prototype Acgb -rian destroyer, fires sophisticated Standard guided 
rnbrfTe. Work Is being done totnin some of weight From the tint ships Topside- 




me quick, seallft-type vessel In drawing above will be on standby In the Indian Ocean, 
If will be pari qf a Beet that will reduce the necessity for C-5A cargo aircraft. 




Artist s conception shawl a fleet of near-tem pre-potltlonmg mips loading cargo 
ships will also be capable of moving an entire brigade of Marines. 




Days are numbered for the traditional Mndlng^shlp docks and landing boats seen here. Jn 
the new fleet faster docks wlJJ be used to cany high-speed surface skimmers 
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This fleer: of 13 ships is called the 
^Naar-Temi Propositioning Force Jp In 
a crisis, it could supply a Marine 
amphibious force after the troops dig 
in. Just five ships can supply One bri- 
gade with 1.200 vehicles. 36 pieces of 
artillery, 1GG amphibious vehicles and 
S3 tanks. Marinos airlifted to back up 
the initial Central Command force 
could be kept supplied for 30 days by 
the pre-poslijeming force. 

Why not airlift the initial force? The 
Marines estimate it would take 252 05 
aircraft, B29 C-141s and 166 cargo 
747s to deliver 30 days worth of sup- 
plies for an amphibious brigade. As- 
siiming no mi tfor equipment break- 
downs. the cargo planes would take 19 
days to accomplish what the pre-posi- 
tioning arm of the Central Command 
could do in about one week. 

Some may consider the Navy's 
rebuilding program overly ambitious. 
The goal Is to complete the Central 
Command as pan of a 600-ship fleet by 
the 1990s. In testimony before the Sen- 
ate Armed Services Committee. Adm. 
Walters estimated the Navy will spend 
almost $93 billion over the n ma five 
years to update the total fleet- A cost- 
conscious Congress has boon question- 
ing the extent of the spending. 

But no one is questioning the wisdom 
of creating the Central Command and 
its new concepts of speedy delivery and 
support, The ambitious program began 
Slowly In the 1970s and gained, full 
steam in the flm two years of the ftea- 
gen administration. In the previous 
decade, the U.S. Navy declined from 
l ,000 ships to 468, and from 23 aircraft 
carriers to 13. The administration and 
the Joint Chiefs of Staff consider that to 
be an unacceptable level of readiness. 

In his 1904 annual Defense Report r 
Defense Secretary Caspar W. Weinber- 
ger estimates the Pentagon will spend 
513.6 billion on the Central Command 
through 19SB. But r he points ou^ It's a 
period of basic rebuilding which may 
wall be followed by a longer period of 
spending smaller amounts for the sim- 
ple upkeep of a superfleet. M 



Photos of 1 secret 1960s test, recently declassified. Show that a W2 Spy plane Could 
land an a carrier deck. The new armada will be able to Faunth iL?th planei, too. 



Tank -landing vessel will cai 
pean stations to any bat 



of armored vehicles from Indian Ocean or Eoro- 
eueli can travel up to 3d knob with cargo. 



Surf ate-tkFni ming Jande t Mff-B is shown In artlit f conception. The jet-powered landfcn 
will cany armor and Troops up ro ZOO miles at speeds of belter than 30 knot* 



Marines will hft the beach in a variety of armor earned by the new armada, A platoon mown In (left) wfth a personnel carrier, while 
a tank frtghtj flr« an experimental TOW missile. Troops will *f*o be equipped with handheld mhsile4aiinchlng devices. 



FOPU1AF? MECHANJCS - JANUARY 1904 



a? 





■V 

CdlO B4 Vrtte 'O'KI’r unique 4 *3 
*p*etf irjrijrrtJnlon leads ili* p at 
tomhtlrtg Of ffrtrrt.W bjrkj: Fc* 



JD8-GTS Ou«nt 0 UAivoJ« VS, Pam he 
913 V8, Jagu if XJ’S VI 2, Mustang WO 
turbo Four, Mercedes Sent 1«t>SL VS, pon e he 
944 Four. SAW 6J3CSI 5(4, Mton Maal/i 
VoJsnie VB, Camera ZZB VB «ncf Wuttdnq GT va 







mi 





















C hevrolet got us into this. Its advertising for the 
new Goiveu* lan ios the headline The Best Pro 
duct] on Sports Car In The World." Well, who could re- 
sist an invitation like that. We had to find out whether 
the Corvette really is The Best, or whether this cocky 
challenge is just an advertising copywriter's wishful 
thinking. 

So wo selected 10 other two-seaters, the Corvette's 
direct competitors, most of which are also considered 
by theie respective designers to be "The Best Produc- 
tion Sports Car In The World." As a result, this is much 
more than n comparison of high-performance, expen' 
sive sports cars, <U though there’s plenty of tire- squeal- 
ing, smoky burnouts and hot laps. What we really 
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have here is a comparison of philosophies, of the way 
engineers in Detroit and Stuttgart ami Modena define 
The Best. 

Uur first step was to assemble all 1 i cars— an aggre- 
gate value of $425,757.42, by the way, or an average 
of $38,705 per car Then we decamped to Lime Hock 
Park in Connecticut— 1,53 miles of hills and corners 
that pul a premium On good handling and dccfleni 
tion, rather than top speed A day at Lime Fock would 
establish, without a doubt , which of our contenders is 
really The Best at the track 
Our first test day was spent at the track, and. on Day 
TVvti we ran the cars over an 1 1 -mile loop in the coun- 
tryside around Lime Bock. The loop included roads 
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©raking t«t InvotvH flopping In me shortest postibte tJlnanc* from 60 mpft. Hw, 
the big Jag locks up one front wheel and the driver turns wheeb to correct skid. 




Steamroller'd »d Goodyear tlm 
It s almost impwibie w you to 



much traction that 
a dragracing rtart. 



that were smooth and rough, straight 
and twisty. 

At the Track we ran each car through 
our standard road test procedure <see 
Test Results chart J. 

Our fuel economy figures wore calcu" 
lated over 1 7D miles of difvtng at ngr* 
mal speeds on country roads, plus a 
handful of fun-throtiie acceleration 
runs and 60-mph runs through the sla- 
lom and braky test They do net include 
any high-speed test laps m Lime- 
Rock. 

What did we find out? Weil, in rac- 
ing, The Best isan absolute . . the fast- 
est lap as the best. But a passenger car 
Is more complex. It has to function at 
speeds ether than flat-out, In all sons of 
weather, on all sons of roads, carrying 
two or more people and some luggage 
in comfort and safety 

So The Best is not an absolute, it's a 
compromise. We ended up with two 
rankings . . . The Best at the track, and 
The Best as voted by our group of 
testers. And there's very little coire- 
spondence between them. 

Chevrolet Corvette 

Th* Corvette is The Best Production 
Sports Car In The World" on a race 
track, no question about it. h was IV* 
seconds faster around Lime Rock than 
the Porsche §283, which is a significant 
difference on a track this shorc. In the 
slalom, however, both the Ferrari 3Q8 



Produced t* r - H*r hVl a^io Depi 
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TEST RESULTS 



CARS 


OVERALL 

RANKING 


Vt-MILE 
(•«. « n»h> 


BRAKING 

GO-OmcMPB.I 


SLALOM 

[mprvi 


eiGBEND 
TIME Em .) 


LAP 

TVK{Mlft} 


tt/EL ECONOMY 
PM T«*1/EP* City 


Porsche 928 


1 


15,37 @ 90,0 


m 


58 10 


8 03 


109 0 


12.5/17 mpg 


Porsche 944 


2 


18.41 @84.5 


13$ 


5571 


8.77 


1:12.2 


1&.9I12 mpg 


BMW 633C5i 


3 


lfl.37 @ 84 0 


\n 


56,7! 


6 72 


1:14,7 


15 7/i9 mpg 


Ferrari 308-GTS 


4 


15.40 @ 9T.4 


164 


59.75 


3,12 


1 tO-4 


1 1 7/1 1 mpg 


Jaguar XJ-S HE 


& 


T5 93@ 85,0 


154 


57.95 


020 


1 11,1 


111/14 mpg 


Camara Z-2B 


e 


15.81 @ 91.0 


m 


59 23 


8.02 


liltiS 


10.4/16 mug 


Corvette 


? 


15.10 « 9l.fi 


10 


59.46 


7.47 


1:07.0 


ii 9/16 mpg 


Mercedes-Benz 30CSL 


E 


17,64 H 77 7. 




55.71 


8.00 


1:14.9 


15.0/16 mpg 


Mustang SVO 


9 


15 80 @ 901 


170 


11.41 


Bl04 


1 09. 1 


1 1 2/17 mpg 


Aston Martin Volant e 


10 


17.23 Sf 64.5 


144 


53.29 


894 


1 ; 1 7 4 


9 5/ltf mpg 


Mustang GT 




15-93 ® 90.1 


140 


56.71 


8.58 


ii 3.5 


14.4/17 mpg 



Ths braking cttfgmp Juis tne disianw 10 si&p frcjM 60 fnfir; w/tnaui i*ir$u£n Big Bano— a ISO* turn ai the and m main arraighi Lows* hmea 

skidding Tftfi slefem EGlurfiri Sh0«5 the speed achieved *Ui!e weaving ndrealsaetler steady- filers eGf ns* irug opposed Id the Irana^Dn&Horr -ight- 

tft*Ovflfl seven Kates p*SCW 1M R span; Pla ttighe'the spwtf, ifie betts* !h* *eti Raffling mTJia^lofeim}. Overall rants Tig waSKtetarminpd by fl.vera&-ng vubr 

handling Because BH«e =s w saidped at Umt Rock, wo li«*e<3 each car jedwa^^gsetca^ontracJi anislraaEby PViesBe's 






and Mustang SVO were able to beat it, 
and ibo Corvette was a disappointing 
seventh In brakincr, 

We had the first Corvette in the coun- 
try with the Doug Nash "s«vftn- 5 peecr 
manual transmission. This is nothing 
more than the old Borg-Wamer four- 
speed with an electric': overdrive on the 
top three gears. At the track, we found 
It fastest with the overdrive turned off. 
Qn the street, most of us used ™ 
straight five-speed The most frequent- 
ly asked question was: ' Why didn't 
Chevrolet just use the excellent 



■ u^rlnk was our leten 

rewrite on road and track. Of count, ft 
com Alftioss twice as much as the v«w. 



speed that s already in the Camaro?' 

The Corvarte uses the same small' 
block va first put hto the r 55 Chevy 
Even with throttle body fuel injection, 
the 35 tH:u--in. version in the Votto runs 
out of steam quickly It's ysUow^lined 01 
4,300 rpm, and the torque peak 15 at 
3.800 rpm. By the standards of Cor 
vettes from the 60 s,. this is a low-rav- 
ving, ' ‘cooking” engine. 

Even Chevrolet's engineers admit 
that much of the C cuvette's phenome- 
nal cornering power Is due to the 255 / 
5 DVtl-EagEp tiros that Goodyear d&- 




y^om tests EransleiTt handling ai car rig- 
ugs through a 700-fooC row or pyloni 
BMW threaded through <o™?5 at 56 mph 




Track rest was the mot tomfAtx, combining Kctkrarkn, OrakEng. handling and top 
speed on each lap. Here, the Ferrari fihjr* the scenery as It blasts down a Straight. 



signed just for this Car. Our profession- 
al racers guessed that the Corvette's 
L 5 -second margin Over the Porsche 
928 was due primarily to tunes 

It's Impossible to spin the tin?s oven 
with a drag-strip start . the Corvette 
simply hooks up and goes. The same in 
hard cornering. There's no slip, no 
sway, not even any tire squeal. You ju$t 
keep cornering faster than you ever 
imagined in a p&ss eager car. 

The Corvette won the performance 
portion, of out test, but when all the 
street driving ballots were added up. it 
ranked seventh out of eleven 
As Sam Posey said; The Corvette 



0 s teja-j- rum ta jh h* l ££) 




Skip Barber ffeflj rum a rad ng school at 
Umc flock. $*m POKY stifled racing there 
before be was old enough for j EEnrw. The 
track to second nature to both men, 
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CocnBti W Ming by NonFirc Arms doubles luNrtg 
owr rpllen and jJtqoU an owj of i45. 
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Slingshot renaissance opens up a new world for 
serious competition shooters and hunters 



BY ANGUS LAID LAW. Photographs iyy George Ancona 








C atapul try— to give the shoot mg of slingshots ns upscale name- 
ha s burgeoned quietly in the shadow of the compound bow, The 
crossbow and black powder shooting sports. Still struggling to 
overcome a bad -boy imago fostered by generations oe Kids, serious 
catapult shooters have been holding national and international 
matches as well as local competitions Big game hunters also find ef- 
fective uses for slingshots as -luxilh ry equipment. 

Although slingshot patents taken out since [ho 1860s make a stack 
nearly an mch thick, its only in the Iasi 30-odd years that The once 
Simple wooden crotch slingshot has received the full attention of seri- 
ous engineers working with the latest materials. 

The results of their efforts make (he applefork with bands cut from 
an old inner tube, like the tins? hanging oulol ca rtoon-ch aractor Dennis 
the Menace's hip pocket, look like un antique Now we have designs 
using Hal latex driving bands, surgical tubing, shaped molded tapered 

fMfrt t<T fJJKTO I 
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Over the years, instrument 
panels have gone from 
Spartan to overload. 



BY MfCHAEL LAMM 
West Coast Editor 



I n horse-and-buggy days, the 
dashboard protected the car- 
riage driver from road splash. Or 
worse. Along came the motorcar at 
the turn of the century, and among 
the holdovers from horsedrawn 
days was the dashboard. 

People who design today's auto 
interiors don't tike to hear you call it 
a dashboard, and rightly SO. When 
the Curved Dash Olds became 
obsolete, so did the concept of the 
dashboard for automobiles be- 
cause, as the engine moved from 
underneath the seat to the front of 
the car, the dashboard in its ances- 

{Fleoso turn to page ISO} 



1 Computer driven, llquld-ciyital (Us- 
play from ISM Corvette tonirasu 
sharply with earlier Instruments. 



7 fly 1 430. most can had full innrumerv 
tatiQri. Ambitious fwd 1430 Bucclall 
had a near centered gauge t luster. 



2 8 Dials grew larger during 30s, and 

designer! copied aircraft motifs, as 

the Z4hp 1904 BJW runabout had with handsome 193b Cord panel, 
only a IM-pwouR manometer. 



3 



And ta>e driver of this HID Hudson 
relied strictly on rib eati and eyi?*, 
because dashboard had no gauged 



9 PJAtlc embedilihmenti of the early 
m ¥h often split or warped but not 
thee massive pieces on 1*40 Wash. 




FI rtf corvette of m3 lent It* fan- 
shaped dial pattern to 55 Chevy. 



A Wamef accessory speedometer and 

» f tid-prasurfi grawd the braa- | a Lincoln's rww*#Of-l*M) pod put four 
trimmed wooden instrument panel 1 1 Ja ™ vtwred new eye level 

of a 1913 Mercer. f or e *jy viewing, with control s and 

radio handy to driver, panenger 



S While aftermarket gauge? for Model 
t abounded men Z3 For® came 
with ammeter only. The gas "gauge " 
was nothing mort than a stick. 



m bj. mi Bukk ipeedo appeared In mle- 
I & ror P which driver tilted to wit view. 
Moving red marker showed speed. 



6 



Flush-fitting, built-in gauge? began 
to appear in more expensive cars of 
"ZDs. as In this '26 Jordan Playboy 




To heighten personal appeal, the 
1*66 Thundcrblrd surrounded both 
the driver and passenger In cozy 
wraparound compartment. 




Pho«5 tahm Hfarrah's Automobile CofiecEion, Reno. Nfev,. 3rd Bob Bowen Car Collection, Lodi. Caiir 




LOOK WHAT'S HAPPENING TO 

ULTRALIGHTS 

Now they're more like real airplanes than ever and— believe 
it or not— you stlfl don't need a license to fly one. 




BY SHELDON M GAL LAGER. Photograph* by Howard l ev 



Ybs r It p i an ultralight — a Vrit^le replica o l the 
fannui WW I Curtin JN-4 Jenny trainer. If 
weight 2SJ-1 pounds, does 62 mph, s*Jk as a 
complete kit with 35-hp engine for 54,500. 
Rear cockpit Is dumnry to comply with FAA'j 
single- seat rule tor unlicensed operation. 
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iration and pilot ] Icons- 
B mg What's happened in 
the brief internal since 
then is fascinating, hat may not 
bo exactly what the FAA had in mind. 

Take, for instance, the Curtiss JM-4 
Jenny shewn at left A remarkable 3 /t- 
scale replica of the famous World War l 
Allied trainer, it just sneaks in under 
the ultralight parameters at £53, 1 
pounds and 62 mph — and can thus be 
flown without a license — but a '"nonair- 
plane" it hardly is. With a wingspan of 
28 v feet, it can cany pilots weighing 
up to 225 pounds, climb at 800 feet per 
minute and reach a service ceiling of 
mare than 20,000 feet. That's a tot of 
airplane tor something that isn't one. 

The Jenny, in fact, is just one of a 
whole new breed of bold and imagi- 
native ultralight desiqns that have 
evolved from breezy little wire-braced 
kites into what r for all practical pur- 
poses, are true airplanes that just hap- 
pen to be slow and light enough to 
escape FAA regulation. Kot only do 
they look and fly like real planes, but 
t hey've reached a level of sophistication 
undreamed of when John Moody first 

I mporting twin tall booms and a bul- 
let-ihaped cockpit pod, tlfc*k-IO&k- 
fng Sadler Vampire Shows Ju*f bow far 
ultralights have come since the wlre- 
and-rabrlc flimsies of only j few years 
ago. wings ford for traveling and Incor- 
porate furl span n^perens that serve as 
both flaps and ailerons. The price with 
20-hp engine Is 17,950, Future options 
will Include full bubble canopy, dbc 
brakes and even retractable gear, 

Z Aerollque Parasol W patterned after 
the nostalgic hlgh-Wing mono- 
planes of the early 'JOs. It can be built 
from plans |I7S| for about $2.50G r 
Including ?fl~hp mill, Complete kits will 
be available later. 





I t's boon only a little more than & year 
since ih& FAA made its historic pro- 
nertmceinenl that ultralight aircraft with 
h maximum weight of 264 pounds and 
a maximum speed of 63 mph would be 
considered nonairplanes — a surpris- 
ingly benevolent gesture that exempts 
such craft from N-number roqas- 




3 A trasiK J-J Piper Cub? Not quite, 
but dose enough to fool the eye. It a 
the Fisher Koala, a 25frpound. 
realed down look -alike that's klt-prfced 
at s4,?£0 with 40.hp engine 

4 Uke the historic Jenny above, the 
Hovey Delta Hawk li another trim 
little biplane from a bygone era. The 40- 
t\p craft Is marketed In three ways: plans 
only for 180, plain pica materials kits, or 
fully assembled fOi £9,?$0k 

5 One of the most sophisticated new 
ultralights Is the NAC Dream, a Cess- 
na-like tri-gear cabin plane that boasts 
such advanced features as leading-edge 
wing slots for improved stall control— a 
safeguard for unlicensed neophytes— 
and spoileti for glide-path control hn 
addition to ailerons, it will be told 
reaefy-t o Jly with 35-hp engine at a tar - 
get price of approximately 5 7 ,200. 
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ULTRALIGHTS 

stuck a small engine on an Easy Riser 
hang glider a decade ago, suiting a 
whole madcap movement. 

Genuine three-axis control, with sep- 
arate rudder, elevator and ailerons — 
once though! silly and unnecessary by 
some — ts now standard on virtually all 
new models. Some even incorporate 
such advanced features as flaps, spoil- 
ers. disc brakes, retractable landing 
gear and steerable nose or tall wheels. 
And all do one thing that reel airplanes 
can't; They come apart — often in inge- 
niously tricky ways — for easy transport 
and storage. 

Intriguing new shapes 

Until recently, ultralights all looked 
pretty much the same — a big parasol 
wing, open-air seat and spindly tail 
strung together by a rat s nest of 
cables. Mow you have a choice of con- 
figurations ranging from nostalgic old- 
timers like the Jenny to exotic new 
shapes Ltke the bullet-nosed, twm- 
talJed Sadler Vampire and the amphib- 
ious, canard-winged Sun Ray. (For 
source mTprTMTJon on tne aircraft 
shown here, see the listing at the end of 
this article ) 

For warplane buffs, there's a Fokksr 
Elndecker, a ftill-scala — yes, full- 
scale — replica of the famous, or infa- 
mous. German fighter of World War L 
The Eindecker (German for one wing or 
monoplane) may not look fearsome 
ffifgaje ELijn to page JZ91 




Clever breakdown! Into three section* 
mak« tftte tllck lowing ultralight easy to 
transport. Called Somethin' Else. Il l shewn 
without fltwrejJau nose cowling. If will sell 
as kit with 2B-hp engine for about 37,000. 




F rench^Mlgned Sirocco li a jflm, frtucy 
motor glider with a climb rate of 600 f.p,m. 
and a power-erf f glide ratio of s 2 to 1 . Of 
composite const ruction, kid cost SS.55J to 
$1 1,302 with three power options. 




Sky Pup Is an economical 6uJJd-k-ywrtdT, 
wood and-fabrk design made entirely from 
locally purchased nutrrteft, Flam are ISO: 
construction cost Is about I2 P 100 with 20-hp 
mill. Materials klb are also available. 




Futuristic Sun Wary features forward canard, 
twin tails and unusual "tunner wing over 
engine 10 channel airflow 1 for added lift, 
better cooling, lower noise— all this plus 
amphibious operation. Kits start at 17.595. 




Fofcker Elndecker li a IS^-powwl fufi-scaie replica of the dreaded WW1 German fighter 
that Allied pilots dubbed the Fokker Scourge 11 A kit with 10-hp engine will be 35.600 



NewARVs: 

Half Ultralight Half 
Airplane 

I t was bound to happen Jusi as ultralight* get more like 
airplanes, ngw airplays pio gening more like ultra- 
lights The Latest rtluftifesifiliOTi of this curious irony is the 
so-called ARV— short for Air Recreational Vehicle Whiit's 
dEi ARV? Good guestton. Actuary, it can be anything ynu 
wart to make it so long as It weighs no more than 3S0 
pounds — the arUy UmrLatiofi. The objective is simple; ultra- 
light ecorvomy with real-plane performance Some AHVs 
tan top 100 mph and climb at better than 6QQ f p.m on no 
more power than that of a typical dcralighi 

Unlike true ultralights,. ARVs oqioy no special privileges 
under FAA regulations — you still have to be a Itconsed pilot 
to fly ono. But their heavier wing loading makes [hern stable 
in gusty wind* that would ground must ultralights, and 
their bitty engines, burning less than two gallons per hour, 
can run all day on a few bucks' worth of fuel Try that in 
your Cessna 150 or Pip« Th-Paeerl — S G. 




16 



POPULAJl MECHANICS - JA NIWT 1984 







A motor gFIder with STCX capability, ES-hp 
Zipper CL-1 has a power-off g-llde raik> of IS 
to I. Price hai not yet been Turned up. 




Al 195 pounds. 1 \ny Star-Utr could be «n 
ultraFlght If It weren't so fast It does. 1 10 
mph on only 20 tip, costi about 54,000. 




Avid Flyer is a twoseat AffV with the trim 
Jooki of a Piper Tri-Pacer. It crultei #t SO 
mpti on 41 np, com **-445 




One of mojt radical 1 new ARVi It Acro-K, a 
bo*-wing. canard biplane laid To be juper- 
e«y to fly. About SS.000 with 50-hp mill 



Tri-gear Questor weight only 2 ?0 pounds, 
cruises at 1 50 mph on 17 hp and burn* less 
than 2 gal- per hour. Kit li about 57.500. 



A real airplane tor only 14,0007 That 5 the 
projected canatr union cost for 20-hp, 1 10- 
mph Zippy £pgrt . Plans art 11 00 . 
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BEAT YOUR HANGUPS 

Here's Ybur Ultimate 
Telephone Center 




E'/ery thing from digitally controlled remote 
telephones to sfow-scan TV phones can be yours 
right now. Here's how to choose from the most 
exciting phones and accessories ever 



B'r MARC STERN. Photographs by Ldyman/Newman 



TYIMSKAflE SCANJET XL 

(Ttfmlnarj 



atst genesis 

| Ofrphonrj 



I magine silling down at yuur phono tonight, calling 
a friend and talking while he warehesyuii. Or going 
to your phone, dialing a number and having the 
world's latest news flash onto a sxreeu I loos a sound 
like science fiction 1 ? It isn't, its just part ol the Popular 
Mechanics ■■Ultimate Phone System " 

These Ipullicgs and more are available right now, 
thanks to the electronics revolution and microelec- 
tronic technology We set up the system you see here 
and explain how a works, step by step 



Genesis of the system 

Genesis looks much like an everyday Hi-ctrmm 
phone, hni tt is actually much more t in- keypad i*. .1 
dead give way Instead cl having the imditioirnl hut 
ions, it has a toui'h-cimsitive membrane keypad with 
which you enter you t phono number* . Inside the u nil 
is microelectronic t ireuitry tfifii handles many 1 Uores. 

For instance, the circuitry allows miw-toucli 1 ailing 
ol' ■ si-vrji programmer! numbers and iMiirrtji'ncy ui ui c 
hers, In addition, tt ItdS a savfrsoncl lufitun^ vvhii h 




ZENITH CVtMO 

HCoio-r monnorl 



ZENITH VCifllO 

{Color earner^ 



DUOfONi TAO-11&A 



UNfOEN FX-J 6M 

[Remote ielephpnej 



P Wlth hef piclore Ufln^ previewed 
an the monJlbl, Jnd ready to b? 
ICO! 10 anofher phone equipped 
with t nr Robot 450C television 
unit, Oof model cftJila tm itw folly 
fompulcflJPd Genejli irlephone 
Mr.^n while ihe tl be able 10 do 
everything from gelling sloth 
rjuuitfi to booing an jlrpfjine fllqh I on 
the Stanul XL terminal. If she dot i tjikr 
that Airline Night, the Duofone T AQ 1S0A 
will take me^qri While she 1 aw*y ftut 
If she leiivet pnEy for a different room, the 
Urilden will keep her In iduth 



ROiOT 4S0C 

^Cotor ilow lean TV unltj 
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recalls any previously dialed number 
with one push of a button. The phone 
3 Esc will act as a speakerphone so more 
than one person can sit in on a conver- 
sation, and will present you with a 
readout of the time, data, day, month, 
number dialed, call status and step-by- 
step user Instructions. Further, anyone 
using this phone can begin a call with- 
out lifting the handset. 

like a home computer, the Genesis 
accepts plug-in cartridges which ex- 
pand its functions to include greater 
memory and an electronic, daiebook, 
and to act as a general dialing directory. 
You also gain one-touch access to such 
features as call -waiting, forwarding 
and long-distance access restriction. 

Dialing for data 

P4qw that you can tie any phone 
device into the system, there's a new 
generation of terminals. These units 
look much like the computer terminals 
you see at an airline ticket counter, and 
they can give you across to the world Of 
Uiformauon. 

A typical terminal is the Tymshare 
Scanset XL, offered by a wide variety of 
companies- Not only does it feature a 
traditional terminal keyboard and 
screen, but it has a built-in telephone 
handset so you can use it to call a friend 
or business associate . 

Streamlined, the Seanset XL is de- 
signed to tie into any of the many infor- 
mation utility services available, such 
BS CompuServe, The Source and Dow 
Jones. These sendees can bring you the 
latest stock quotes, airline information. 

current news events and more. Some of 
those services also offer wsmi-ad list- 
ings and bulletin-board listings, and let 
you talk with anyone on a CB channel. 
You can also use this device at home 
to communicate with a computer at 
work. 

You should be aware of the cost with 
any of these services. Typically, If you 
use these services during the daytime, 
they will cost anywhere from $15 to 
$25. At night, after peak usage hours, 
the rates become far more reasonable, 
$5 or so per hour. If you spend a great 
deal of time at the keyboard, you may 
find yourself with huge bills. 

Walking and talking 

The FM Ultimate Phone System 
wouldn't bo complete without the por- 
table phone. In reality, portables are lit- 
tle more than two-way radios They 
connect to the phone system via a base 
unit/transmiuer’ receiver- The base sta- 
tion is tied to the phone line and ax. 
power and sends calls to the handset 
The battery-powered handset, In turn, 
U a handheld transceiver which takes 
the signals from the base station and 
turns them Into a telephone converse- 
fPlease turn to page 1 32 J 




Webtors Zip 750 (abOvej Js a phone 
with many state -oMhe-ait features, such 
ji memory and automatic redialing, but 
with a fairly conservative iryft and 
shapfl. The UnJden EX- 1050 ft Op Peft| Is 
afro a full. feature phone with memory 
and a Hold turnon, along With a ipeak ■ 
erphone function. The Webtor Zip 75? 
| left) can store often celled phone num- 
bers In memory, haa a hold button, and 
has a volume control in handsel. Phones 
like these can help you to automate 
business and personal calling. 



fhe Unlden 2600 (lelt \ rt a remote phone 
that's truly a pocket portable: The hand- 
set fords to lit in the palm ol your hand. 
The AF 710 from U S- Tron [right! 1 % a 



taring unit: when you call home, a voice 
SynthesLrcr gives you |qr anyone else 
who calfr) the house temperature and 
the status of your burglar alarm system 



more conventional remote phone. Both, 
like air remotes, enable you to take your 
phone anywhere in your house or yard: 
only the base unit li plugged in 



A max -A-Tr of i from U.S, TfOh (left) Is a 
memory dialer when stores up to *0 
phone numbers. The Sernaphone from 
Gulf + Western [rl£hl| li a home-monl- 
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BY MICHAEL LAMM west -.oast 



PM OWNERS REPO RT: 

NISSAN PULSAR NX 




"Oil (liter is 
hard to change ‘ 

— JLLINOIJi FARMER 



'Economical vehicle for around town, 
without the eeonobo* look " 

—WEST VIRGINIA MECHANICAL ENGINEER 



'Has the styling of an expensive sports car " 

—KENTUCKY PHARMACY TECHNrCiAN 

k 

Wish I had turbocharged engine 

—WYOMING SAWMILL WORKER 



“ftear seat not comfortable for adults "Dealer would not talk anything less than sucker price " 

Front IS roomy. An excellent two-person car/ -California s&ECh pathologist 

—MICHIGAN TEACHER 



Owners fove its looks, 
quality and economy, 
but want more power. 

W hen Nissan first showed the Pur- 
ser NX to the automotive press, 
the coupe s udl P angular styling cause*! 
some concern. Some of us didn't espe- 
cially like il One editor whispered to 
me during a slide presentation that lie 
thought the car looked like an old Tri- 
umph Herald in drag. We were even a 
little apprehensive about how the Pul- 
sar might Tare in the marketplace. 

But we needn't have worried be- 
cause, according to our owner survey, 
the car s styling definitely quickens the 
pulse of Pulsar buyers- Oddly enough 
(oddly to me, at least], the Pulsar soils 
itself. Dealers don't even stock Pulsar 
literature anymore. They found that the 
salesmen didn't need it. People come 



A NATIONWIDE SURVEY 
BASED ON 1 ,403,757 
OWNER-DRIVEN MILES 

in. see the car and drive home happy 
Buyers aren't motivated by looks 



alone, but that's The biggest pan of 
their purchase decisions Nearly B6 
percent of the owners we surveyed con- 
fessed that the Pulsar NX's styling 
proved totally irresistible. Keep in mind 
that the Pulsar, like the cultish VW Bee- 
tle, appeals mostly to younger people, 
naB cfrtwd 1 46 } 




One of the biggest problem was 
poor factory aim or pap-up lights. 




Ownen I Iked the trunk space and foPd-dow «al- 
paCkx but they found the rear seats cramped. 
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Getting An Edge 
The Japanese Way 



Innovative Japanese 
sharpening equipment 
and techniques are 
influencing the way shop 
workers get an edge. 



TEXT AND PHOTOS 
BY DAVID A WARREN 

I n these days of fast -moving high 
techno Jogy r si seems that innovation 
ha.5 become almost routine. Every- 
where you look we're trying to hammer 
out new solutions so both old and new 
problems However. iix refreshing to 
occasionally loam something new 
about a practice thats; bean around for 
a long time, such as the wafer sharpen 
Log techniques of the Japanese. At fust, 
they may seem like a radical departure 
for some Western shop workers, but 
the advantages are real The bench 
stones and elect ite-powered grinders 
shown berp not only make sharpening 

easieir, but also yield a in Ore durable 
and precise odgo r which should be the 
bottom line For any craftsman, East or 
West 

The basic difference between the 
Japanese approach to sharpening and 
the typical Western approach is two- 
fold. First, the Japanese use water 
instead ol light oiJ as a lubricant, and 
second, the design of their bench 
Stones and qnnders differs substantial- 
ly from ours. 

Typically. Western chisels and plane 
irons are manufactured to a hardness of 
About 81 on the Rockwell "C" scale, In 
our tests of soma Japanese cutting 
edges, we found them t.o he about 64 or 
65 on the same scale. Because this 
scale is logarithmic, this three- or four- 
pomt spread is significant. In facL r □ 64 
or 65 hardness is almost the same used 
for metal lathe tool bits. 

The advantage of the harder steel is 
that once it's sharpened, it will hold its 
edge longer. The disadvantage is that 
it's more brittle, To minimize the chip- 
ping caused by brittleness. Japanese 
steel is given a tough gram like forged 
steel instead of cast steel 
A harder cutting edge demands a 
softer honing stone because the hard 




stoel quickly dulls the sharpness of the 
abrasive particles. Soft stones wear 
faster and. in the wearing, continue to 
expose fresh, sharp particles to abrade 
the steel edge. Not enly are the Japa- 
nese man-made stones softer, but also 
their abrasive particles are held togeth- 
er by a milder bonding agent. This 
agent is weakened by water, So when 
the stones are soaked, the surface 
renews itself quicker still. The water 



also prevents the surface of the stone 
from glazing over with trapped debris. 

Historically, water was the original 
Lubricant used by both East and West, 
even before Marco Polo, However, It 
had one drawback then ihai it still has 
now: It will rust carbon steel, Oil won't. 
So. when kerosene lamps became pop- 
ular and their light oil was readily avail- 
able, Western sharpening took to oil 
lubricant. Wo still use the term ’^whot- 
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Horizontal grinders have a 
large surface eo grind wide 
chisels and plane irons. 




grinder* like itw fiakuda model 
shown tan easily accommodate entire 
width of standard plane Irons. Slow motor 
rpm and constant water lubrication reduce 
heat buildup. protecting temper of btade. 




Mof aPF water grinder* are Japsne$e-imrflfr 
Some American maker* offer their own ver 
flora, like Wen unit above. It features an 
adjustable iooJr«i and an Innovative guide 
slot [arrow; to sharpen twist drill btu. 

sione 1 ' and Shotting iho edge" even 
though die water in most cases has fall- 
en by the wayside. 

Ail shop workers know how time- 
consuming it can be to remove a nick or 
chip in a plane iron or chisel on a bench 
stone Power grinders make this job a 
great deal easier. However, the stan- 
dard Western grinder, with Its thin &■ 
or 8-in.- diameter abrasive wheel 
mourned vertically, does have some 
drawbacks which the horizontal Japa- 
nese design does not have First, West- 
ern grinders operate at high speeds 
with no iubneam. The heat generated 
in this process can easily draw the tem- 
per from the edge unless the operator 
continually dips the tool in water to 




the curved profile and ememt length of a 
kitchen knife are problems for vertical 
whcdi; the blade pivots during grinding. 
More blade contact — wnich yields a more 
uniform arc — H possible with type tbowvw 




the advantages or hwittmtai wheel aiigp- 
mem are not limited to water grinder*. 
Hone-Rite unit above has a ground-glass 
wheel on which you spread abr asive com- 
pound*. suspended In fight cHL 




the best sharpening practice n to follow 
bevel originally ground by the tool manu- 
facturer- if if s been distorted use these bev- 
el angle* for the tool* shown. 




Mm scissor triads are thou enough to red 
completely on wheel. Use slight pressure 
and a slow rocking motion when grinding. 
All carbon steel wades mould be wiped dry 
after sharpening to prevent run. 




The configuration and composition of 
sharpening dba vary widely. Glass due 
(left) and cast-iron disc | middle] both 
require adding abrasive to surface. Others 
mown are synthetic jtonei 

keep it cool. The vertically aligned 
wheel also creates a concave profile on 
the cutting edge, which weakens the 
edge by reducing the supporting m-otal 
immediately behind the edge. Because 
of this, some shop workers have sharp- 
en ed their chisels and irons on the side 
of the wheel But this is extremely dan- 
gerous and is in no way recommended. 
A standard grinding wheel is not 
designed to withstand this side-to-side 
stress and definitely can break when in 
use. 

The hOTizci iltaHy aligned grinders 
have a much larger work area so you 
can easily grind the widest chisels and 
plane irons to a doad-tlat cutting edge. 
These machines also operate more 
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Getting An Edge 

The Japanese Way 



Japanese bench stones are 
very porous. You should 
soak them before use. 




Japanese hand rtvw iac water £ a lubri- 
cant and come In a wide range of grid. 
Coarse stone above cud fait but wean fait, 
so lb large ilze ti crucial. AN flour sides can 
be used before stone needs flattening. 




Wedium-grtt water stone works well for 
bringing a dull edge back to life, but It 
won t quickly remove nicks or chips In a cut- 
ting edge, wipe iiury off blade before 
using tool on a fine polishing done. 




Water sharpening system from Fine TouU 
has a00- H ].20b and 6,00O-grlt stones 
attached to a single holder. Change stones 
by lifting out and turning block, then sliding 
back into water container grooves. 



$low!y™aroufid 500 rpm — which min- 
imizes friction. 

Basically, there are Two different 
types of horizontal grinding discs l flat 
discs of glass or imm and man-made 
stones of various giils. The glass or iron 
discs require adding powdered abra- 
sive to their surface — suspended in 3 
light oil or water carrier — to do the 
actual grinding. Those systems have 



The advantage that the disc itself 
always remains flat and will not wear 
as quickly as the stone. These machines 
are made by American and European 
Arms as wed as the Japanese. 

flat most of the Japanese horizontal 
grinders are of the stone type and they 
employ a constant wash of water as a 
lubricant and cooling agent, The water 
flows from a machine-mounted reser- 



voir into a central well from which the 
water is drawn out by the centrifuge! 
force cf the wheel, and it then spreads 
evenly across the grinding sutface. 

Standard discs are 1,000 grit, which 
is considered coarse by the Japanese 
and relatively fine by Westerners. 
Many coarser and finer discs are avail- 
able. The stone discs will show wear 
depressions over lime, but the suppli 




Vihti distinctive design of Japanese chis- 
m els and plane irons Is the result of 
palnMking refinement over many centu- 
ries, Tho Japanese take considerable pride 
In their fries that craftsmanship in ted) 
design la every hit as important as crafts- 
manship In tool use- It it not uncommon 
for Japanese woodworkers to consider 
first whether the individual is worthy of a 

part ir uljir 1 , 004 . instead of the Other w*y 

around. 

To the WcshhT] eye, tho most notable 
difference in Japanese tools is their con- 
cave or fluted boek®. tese noticeable, but 
equally Important, is tho typo of steel used 
lii the blades. These blades are laminated 
from two titfteranE kinds of met A tfibi 
layer of very hard steel forms the back and 
edges of the blade, while a softer steel is 
used for the upper blade surface. The 
greet advantage of the ha rd steel is that ft 
holds a sharper edge longer, which make ■ 
for boner tool performance. Bui It's also 
mare brittle, which makas the cutting 
edge less stable- By bonding a layer of 
softer steel to the hud steel, the whole 
blade becomes resilient and able to absorb 
the CCflliWi $ hocks 3 tod SUffacS. 



ter of the blade* and because of this, all 
three edges can be aligned easily and 
exactly in the same plane . (Soma Western 
chisels are, in feet, made with a very slight 
depre&wu gn the blade beck for the seme 
purpose. But according to experts, the 
ffflremfl hollow on the Japanese tools is 
preferable. 1 One® the back baa been prop- 
erly flattened and honed to a high polish, 
the blade is tamed over end the bevel is 
sharpened; eemrding w the iooT$ Individu- 
al requirements. 

The one drawback to the concave beck 
becomes evident after many Ehafpenings: 
Eventually, the cutting edge will approach 
the depression end tbe tool wuJ need a 
slight modification. At this ptim, the hol- 
low must be "'tapped out" by gently strife- 
kng the upper side of the bevel withe hotn- 
mar These blows will flatten out the front 
of the ftdhow, providing more steel fot 
forming a new cutting edge. 

However, this technique IS delicate and 
requires a good deal of expertise. If you 
ere planning to try some of these Japanese 
tools, be sure the supplier can provide you 
with the proper tools and dear diroetdons 
for this procedure.— D.A.W. 



Japan#**! cutting tod* like these tfdscJs and 

plan# Hurt haw# ronen# nr fluff'd tuieift. 
Tftfr mokes flattening back whir and nwt 
^vcurate, wtrkh yl#kfci ■ jup«rlcN' p^dge. 

The concave depression on the blade 
bock, uiT huEluw^ as seme manufacturers 
cell it, Amber reflects (he Japartase ob&es- 
ai on with getting the sharpest possible 
edge. By raduring the amount ef steel no 
the blade bock, ft laeeaartohoiiethe bade 
absolutely flat — the cmdal first step in 
sharpening any chisel ur plane iron. Actu- 
ally, you w* sharpening only tbe pertoo- 
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Japanese sharpeners use 
water instead of fight 
oil as a lubricant. 




Honing guide promote uniform sharpening 
whether you me * water or oil stone With 
both hands, push fuN strokes acraai the 
stone face. Be lure to vary grinding path 
Highly m you go so stone wean e«nl y. 

ers of these machines have dressing 
stones available, specifically designed 
to flatten The water discs. These 
machines can cost from £130 to £300. 

While power water grinders can 
make quick work of dulled and rucked 
blades, if the price puls you off, a bench 
stone of 700 to 800 grit will do the 
same job, especially if you use a sharp- 
ening guide like the one shown in the 
photo to assure ihe same angle with 
every pass. 

Japanese bench stones are very 
porous. When you submerge one in 
water, air bubbles will flow out of it just 
like champagne. You should always 
soak the atone for five minutes before 
using it, then occasionally splash fresh 
wat$r onto the grinding surface when 
working. You tan store the coarse stone 
on one end in a small amount of water, 
and capillary action wifi keep the stone 
wet. (Storing in water only applies to 
man-made stones. If you do the same 
thing io natural Japanese scones, they 
will disintegrate . } Or you can work the 
fit one in a container of water as shown 
in the photo. Finishing stones must also 
be soaked in water beforehand to func- 
tion properly. 

When cutting, a water stone 
produces a slurry of broken abrasive 
that sits on the surface and aids in the 
cutting. Those particles, having been 
worn off the stone, are finer than those 
still bonded in the stone. Therefore, 



The iemK trench stones and pOuvft grindery sTcpat m 
ti-jne phonos were yjpp^fO by Wtctfinc thop:md-i 
GMtfl W<&Sr Fift Tods cvxf Hooc’-Pihf Ttt ddcS™ 
for esch rS in ihr tfXirtr JiK 




Japanese water nones wear rafter than 
Western oil stooei, id they must be flat- 
tened regularly. To do this* toak it one in 
water, men rub ft over fine waterproof 
sandpaper until n ii n®r, 

they act as a sort of intermediate grit 
between the sione you are working on 
and the next finer one. 

A typical bench sharpening opera^ 
lion usually includes three stones; a 
coarse eOOgrit, a medium 1,200-grii 
and an extremely fine 6,000- or 8, GOO- 
grit (Geld) stone for polishing once the 
blade is sharpened. As you finish with 
each stone in succession, be sure to 
Wipe the slurry off both the stone and 
the tool so you won't carry the coarser 
grit onto the finer sl&ne. 

Eventually, these stones will reveal 
wear marks ihai will prevent them 
from accurately flattening the back of a 
blade or sharpening the bevel evenly. 
At this point, the stone should be flat- 
tened by first soaking it in water and 
then rubbing it over a 300- to 400-gril 
piece of waterproof sandpaper. Be sure 
to do this Operation on a fiat surface. 

The fust step in good sharpening is 
to make the back of the blade absolute- 
ly flat- Do this by placing the hack of the 
blade flat on the stone end rubbing 
beck and forth until The surface shows 
uniform abrasion patterns. This pro- 
cess. normally called "lapping" the 
blade, is crucial. If the underside of a 
chisel or plane iron is not f lai, the bevel 
will never meet it properly in one 
straight line and the tool will lose much 
□f its effectiveness, 

Next, sharpen the bevel to the angle 
originally established by the manufac- 
turer, or to one of ycur own choosing. 
There is a good deal of debate about 
proper bevel angles and many sophisti- 
cated woodworkers will adjust their 




HJgh-qu^ltty sharpening setup has four 
Hones: t ,000-grft coarse (left), medlum-grlt 
natural blue (mlddfe}. A, 000-grit fine |rigm| 
and ungll Niguva stone which h rubbed 
onto fine Hone for a fast-cutting slurry 



bevels, depending on the steel in the 
blade or the type of wood they are 
working. But as a rule, the angles 
shown in the drawing on page 105 
should be adequate for Western tools. 

When the bevel is finally honed on 
the fine stone, turn the blade over again 
and lightly polish the back until the thin 
wire burr Soft on the edge from sharp- 
ening the bevel falls off. 

Because these stones are soft, they 
are highly susceptible to damage. For 
this reason, it's a good idea to chamfer 
the edges slightly, using 300-grit abra- 
sive paper- This will reduce the chance 
of the stones being chipped. VM 
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Discover Lighting 

Here's how to save energy and create dramatic effects 

using Jow-voftage lighting in your home. 



L ow-voltage lighting isn't a new 
concept, but erne that only recent- 
ly has cams of age. Fixtures for 
these lights operate at voltages stepped 
down from standard lino current. 
They've been used for more than 20 
years in museums, art galleries, restau- 
rants and jewelry stares for display 
purposes- The highly concentrated light 
beam is easily controlled to shine pre- 
cisely on an individual object, such as a 
sculpture, painting or centerpiece. 

Now. with the availability of low- 
voltage track lighting and the introduc- 
tion of i wo new recessed fixtures, more 
homeowners are discovering low- volt- 
age lighting as an attractive supple- 
mental light source, In addition, low- 
voltage lamps produce more beam 
intensity per watt than standard volt- 
age bulbs, and that means energy sav- 
ings. 

Low- voltage fixtures use a trans- 
former to step down standard 1 20' v 
house current, Most fixtures Operate at 
either 5.5 or IS v. But this doesn't 
moan low-vdtage light is dim light. 



BY MORT SCHULTZ 




These photoi show two common residential 
applications for low-voltage accent Fight- 
ing: ffuKlvmcHjnted. recessed fixtures (copp 
and trx3t lighting (above). 



Low-voltage lamps provide greater 
candlepower (candelas) than conven- 
tional incandescent lamps of the same 
wattage. By design, many low-voltage 
lamps provide more- candelas than 
greater wattage incandescent lamps. 
For example, the maximum candlepow- 
er provided by a ISO-w./130-v, R-4G 
incandescent spot bulb is 5,400 cande- 
las The maximum candlepower of a 
S0-wil2-v. MR-16 narraw-spdl low- 
voltage lamp is 9,150 candelas. And a 
Z5-W./5.&-V. FAH-36 pin-spot low- volt- 
age lamp provides a whopping 30,000 
candelas. 

The automotive industry provided 
one of the two main lamps used in low- 
voltage lighting systems today — the 
FAR-36 (parabolic aluminized reflector? 
lamp. It's also known as the sealed 
beam. Tho second lamp, the MR-16 
quartz halogen, was developed by the 
photographic industry. One such lamp 
is the General Electric Precise Multi- 
Mifror lamp. 

The 4‘/z“iEL-dia J PAR-36 lamp fea- 
tures a glass reflector coated with a thin 
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Here are two recessed w-wftage (latum with Integral transfomien: the PAR-36 lamp 
fixture with an adjustable lamp socket [cop|, and the MR-16 lamp fixture (above]. 



layer of vaporized aluminum. Both the 
reflector and the lamp's hemispherical 
shield trap stray light, bringing the full 
intensity of the beam to an exact 
area. 

The 2-in^ia. MB- 16 lamp has a 
reflector that's divided into hundreds of 
shiny segments to direct the light A 
dichroic reflector coating reduces heat 
and helps prevent colors from fading. A 
variety of beam spreads b available for 
both lamps, ranging from narrow spots 
to wide floods. 

There are several factors to consider 
when choosing between FAR-36 and 
MR- 16. It's an important decision 
because a FAFKJ6 lamp won't fit an 
MR- 1 6 fixture and vice versa. 

The rated life of the two lamps dif- 
fers significantly when dealing with 
n arrow-beam lamps. The narrowest 
beam PAR-36 {25 wJ5.5 v.) has a rated 
life of JpTOQ hour?. The narrowest 
beam MR- 1 6 lamp (30 w /12 vj is rated 
et 2,000 hours. The wider beam 
spreads of both lamps are between 
3,000 and 3,500 hours, depending on 
the wattage and beam spread. 

Another consideration is uersatithy. 
There are PAR-36 fixtures available 
with a dual-output transformer which 
accommodates both 5.5- and 12-v, 
PAR-36 lamp?. The MR- 1 6 fixtures all 
operate on 12 v. 

Next, consider the light team color. 
PAR-36 lamps direct heat out the front 
of the unit, creating a warmer, yellower 
light. The dichroic coaling of the MR- 16 
lamps allows heat to escape out the 
rear of the lamp P producing a whiter, 
brighter light. 

The fmal consideration is price. PAR- 
36 Lamps range from SB to S 16: MR- 16 
lamps start at about $14. 

Where to use them 

Since low-voltage Samps provide con- 
centrated beams, they're not intended 
to be a substitute for genera] lighting. 
For example, the widest beam MR- I 6 
flood (75 w/1 2 v.) has a beam spread of 
only 5.6 ft. on a horizontal surface 
when placed 8 ft. away. Use Sow-volt- 
age lighting to highlight certain areas 
or particular objects. It can also draw 
attention to an entrance hail, staircase 

dr loft area. Avoid installing Jo w volt - 
age lighting fixtures in areas used for 
reading, The sharp contrast between 
lit and unlit areas could cause eye- 
strain. 

To drop Line voltage to low voltage, 
you need a transformer, and there are 
two types: remote and integral. The old 
method is to use a remote Transformer, 
such as a TF60 or TFC60, The T stands 
for transformer, the C for cord and plug 
and the 60 for capacity in waits The F 
Stands for fused, which means that if 
there's an overload, the transformer 
won't bum out. Some transformers 



aren't protected by a fuse. Be sure to 
avoid them. 

With a TFG0. connect the standard 
voltage source 1 1 20 v.) to the input side 
of the Transformer, Then, connect the 
low- voltage wire (Na. 12 or 14 nonme- 
lallit sheathed cable Is recommended) 
to the transformer and run it to one or 
more fixtures recessed in the coiling. 
Add a switch, autotransformer dimmer 

or ^wtronic dimmer designed ter bo 
used with a transformer. Never use a 
standard dimmer switch — it could 
damage the transformer. 

With a TFC6G, the wiring is the same 
except that the transformer has a three- 
wire primary cord and grounding plug 
Power is received by plugging the cord 
into a 1 2Q-v, outlet. 

If installing more than one fixture in 
a room, the remote TraTtf former method 
is the least expensive. However, there 
may he problems caused by voltage 
drop. If the circuii is of appreciable 
length, lamps near the transformer will 



operate at a higher voltage than Lamps 
farther away. This will reduce lamp 
Ufa, produce uneven lighting and result 
in irregular lamp operation. Water Sys- 
tems with remote transformers don't 
usb MR-16 or PAR-36 lamps. They use 
other lamps, ranging from 5.5 w. to 
37.5 w 

Many low-voltage fixtures come with 
a built-in transformer, such as the Light’ 
piier units shown in the drawings. 
These fixtures are easily installed in. a 
now structure when the ceiling joists 
are accessible. But they're also de- 
signed for installation in existing ceil- 
ings. 

Here's how: First, you install the wall 
switch to operate the new fixture. If a 
dimmer is used, be certain that lt"s a 
variable autotransformer or electronic 
dimmer designed for low voltage- Run 
a standard voltage cable to the switch 
from a junction box or house service 
panel- Bo certain to disconnect the fuse 
or circuit breaker first. Caution: Any* 
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INSTALLING RECESSED FIXTURES 




Hold the frarne firmly against the Celling- Cut along outline using a small keyhole sow 
Then pencil outline of the frame opening or com pa** saw. Be sure to wear goggles. 




Join Hie Junction too* wires to the cable If the frame Isn't taring attached to the ^eil- 
that reads from the switch using wtre mm. Ing joists* remove the mounting brockets- 



k 



With the bridge removed, maneuver me Secure the anchor dips into plasterboard, 
frame through the opening and Into celling. Then rotate locking dips Into position. 





one unfamiliar with electrical wiring 
should call a licensed electrician to wire 
the switch to the fixture location. 

Nexi, connect ihe fixture 10 the 
switch. Remove the cover from the 
junction bo* cm the fixture Then pry 
out one of the knockout plugs from the 
box. Feed the cable that leads up from 
the switch through the knockout hole 
and into the junction box. Join the cable 
wires to the wires in the junction box 
using twist-on wire nut*. Be certain to 
connect white to white and black to 
black. The bare wires are ground wires. 
They should be attached under the 
screw in the junction box. 

Snap the bridge off the frame oppo- 
site the side with the junction box. This 



opens one end of the frame and allows 
you to maneuver the fixture into the 
ceiling. Secure the (name to the ceiling 
by pushing the anchor clips into the 
plasterboard. 

Before installing the fixture, pull off 
the reflector trim and adjust the selec- 
tor switch The Mk-16 lamp fixture's 
switch offers a 20-w_ or SQ/75-w. posi- 
tion, depending on the lamp wattage 



MANUFACTURERS L1ST- 

Csprl Lkphung; 7020 Easi ilaustm Am . Lm Angola 

mm 

Ewn L-ighUnq. 39 Watw Si, £*ari Rjy«t, N.Y d 
10965 . 

Hato Ltghdng Produtu, 400 EfcGrroVII- 

bfl*.' HL 60007 

LighlnUnr [ik-. 346 CIniWTHHIlt Aw , JfiTSflV Ofr*. HU- 
07306 . 




Remove a knockout plug from the Junction 
box tiling a small slotted screwdriver. 




irvap ta-ldgc vffttyt fafrn* opp^jlfc Injunc- 
tion box using pliers and * twisting motion. 




With the frame securely locked In position, 
push the fixture up Into the celling. 



you're using. If you're installing a PAR- 
36, the switch lets you vary transformer 
output for 5,5- or 12-v. lamps. 

Insert the male end of the fixture line 
cotd Into the frame socket to bring pow- 
er to the lamp. Then push the fixture 
into the frame so it snaps Into the lock- 
ing rings. Install the lamp into the sock- 
et and replace the reflector trim. Final- 
ly. cum the power back on, M 



LOW- VOLTAGE FIXTURES 

]jiLnrrruic:r Iiw-, [nUlTMtfc; PlaZfl. £|>rVi& Grtn, EU 
MJPBI. 

PrtHttd &*, T 351 Owittle Dr. San Uand/s, Calif. 
04577 . 

Tt pg?*H lighting. Erie Ave and G Si.. KtilaAdphi*. 
19334 . 

Swroti»r Co. Efir., IUch 394, Nwwt, N.Y 10954 
Thomu End . be* 35120 , K?, 
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WORKSHOP 

MINICOURSE 




Using abrasives 




Closed-coat paper (left) ha* abrasive over entire surface for fart 
cutting. Open coat (right] hu less coverage, won t clog a$ fast. 




When unding wood, work with grain |left j, not against kt (right}. 
Utter yteim deep scratches. Same gilt wm id*d on both boards. 



Sanding Is one of the most common 
construction and repair Tasks pep 
formed around i he home and shop It's 
also one of the easiest tiut unless you 
select the correct abrasive and use it 
properly- you'll have a hard time 
achieving good results. 

To begin with, sandpaper, or ’'coated 
abrasive" as n is technically known, is 
identified by three things.: the type of 
abrasive panicles on its surface the 
grit (or coarseness) of the parttcles and 
the actual amount gf abrasive on an 
individual sheet. Your choice depends 
on the work you are doing. 

Two of the most common sandpa- 
pers are flint and garnet Flint is Jess 
expensive than garnet and thus is the 
logical choice when you're sanding sur- 
faces that dog the paper quickly and 
spoil it such as soft, gummy wood h . or 
when you're removing pains and other 
finishes. Garnet is tougher and longer 
lasting and works better lor sanding all 
types of hardwoods 
The closest thing to an all-purpose 
abrasive is aluminum oxide paper. It 
can he used on wood, metal, plastics 
and fiberglass Jls abrasive coating is 
the same material used m grinding 
wheels, so it's very durable and holds 
up well when used in power sanders 
Silicon carbide is the hardest abra- 
sive generally available For consumer 
use. ks particles axe nearly as hard as a 
diamond, so it's idea! for sanding non- 
ferrous mala Is. composition boards and 
plastics. It can also be used with water 
or mineral oil for rubbing down var- 
nish, polyurethane and lacquer fin- 
ishes. as shown in she photo. 

The grit of an individual sheet of 
sandpaper is identified by the number 
on its backing These numbers range 
from a very coarse No 1 2 to a super- 




When ending rounded comcn and enh- 
toure. abrasive worts best If It's backed 
with 0 res 1 1 lent block . Padding allows the 
paper to conform to workpiece i shape. 




Sandpaper can alio be used to achieve a 
true Hat edge with the aid of two straight- 
edged boards clamped to the workpiece as 
shown. Use an unpadded sanding block. 

Fine Nd. £fr)(X win. 22 increments 
be ween The finer papers frequently 
.ire available with cloth hackings as 
well as the standard paper hack. The 
doth is more flexible and better for 
sanding curved shapes, 

On many abrasives you'll also have 
a choice between closed and open 
coats, which indicate how many parti- 
cles are on the surface of an individual 
sheet Closed coat means coverage 
over the entire sheet, while open coal 
indicates 50 to 70 percent coverage 
(see photo). Open coat does cut slower, 
but It won't clog as quickly JW 




To sand sculptural shapes, cut rloth-boCked 
abrasive Into narrow strips and use like a 
ihoeshlne rag. Paper-backed abrasive will 
work if you apply masking tape to back. 




For rkh luster on Finish coat of varnish or 
polyurethane^ uie waterproof silicon car- 
bide paper, available in grits from 360 to 
600. Use water or mineral oil as lubricant. 




For final sanding on irregular shapes such as 
the molding shewn, use a rK>nwoven nylon 
fiber pad In medium or fine grit. These are 
often sold for cleaning kitchen pots. 
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EASY PIECES 

lb Make Fbr Ibur Kitchen 



Build an three and your kitchen 
will be more organized than ever before. 

TEXT AND PHOTOGRAPHS BY KATIE AND GENE HAMILTON 



H ardwood dowels and oak combine 10 form three 
contemporary kitchen accessories: a utensil 
rack, b casserole cradle and a bookrack. If you’re a 
weekend or rainy -day woodworker with moderate 
skills, you should have no trouble making these 



projects using a few hand or portable tools. Each hem 
can be cut, assembled and finished in a few hours. 
You might consider making several of each project at 
the same time, assembly- line fashion — one for your 
kitchen and extras for your friends. 




Mounted on the wall 
dose to countertop 
range, IN* rack with 
S -hooks provides handy 
access and storage of 
cooking paraphernalia. 



3 BOOKRACK 

Trtls cornempGMry book rack 
bum fbetd end pm is arid a 
tiling divider t ban adjust! 

U> ludl liw t fro k book j you Own. 



You can use this handsome wooden 
cradle to transfer a Not casserole 
from ihc oven directly id tNe table. 
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1. UTENSIL RACK 

H andier than the old-fashioned 
washboard it resembles* this 
wail rack corrals cooking utensils in one 
convenient place. You can buy the 
hanging S-hooKs or sha pe your own oui 
of No. 1 2 copper wire. 

Bogin by cutting the two vertical 
sLriepieces Then cut the 27 hardwood 
dowels lo size using a hacksaw and 
rmierboK to ensure that the ends are 
square. 

Lay out for the dowel holes in the 
sides with a combination square set to 
create a centerline down both vertical 
pans, Mark a hole location Vi in from, 
one end And on ^Vin_ centers for the 
rest of the dowels. Use an awl to make 
starting holes for the drill 
To help bore holes perpendicular to 
the wood surface, use a drill guide. You 
can construct a guide from two pieces 
of scrap wood, each about 3 A > 2X5 
in. Cut one 2-in. side of each piece at a 
45 angle, then glue the blocks together 
so t hose edges form a V -guide for the 
drill bit. 

Apply tape to a Va-im-dia. bit at the 



%-in. mark for use as a depth gouge. 
Boro V B > %-in.-deep holes in the sides 
for the dowels. Bo re a hole angled 
upward in the back of each side 1 in. 
from the top fbr flails to hang the 
rack. 

Hound the wood edges with a plane 
or file. Sand all surfaces with 150-prit 
sandpaper. 

To assemble the rack, apply a small 
amount of carpenter s glue to t he dowel 
holes of one side Insert the dowels and 
tap them until they're fully seated in 
the holes. Apply glue to the holes in the 
other side and insert the free dowel 
ends When, the glue Is dry, give the 
rack several coals of polyurethane var- 
rush. Use more than two coats if yon 
plan to hang it close to the Stgve. 

The £-shaped utensil hooks are avail- 
able in hardware and home cantor 
stores . Or you can m&ke them of Ho, 12 
copper wire. Strip off the Insulation and 
cut the wire to 3-in, lengths, Send the 
wire into an 5 shape using noedlenose 
pliers. You can make variations in hook 
shapes to suit your utensils. 



t 

2. CASSEROLE CRADLE 






3/ff-oA, x 
3/e^OEEP HOLE 
f 10 fiEOD , EACH END? 



3/4 X 4-m r ’ 
HANDLE CUTOUT 
\2 REQD.] 



r is cradle is an attractive and safe 
way to serve food baked in a glass 
casserole dish directly from the oven. 
Designed to accommodate a standard 
2-qi dish, the holder has sturdy oak 
handles with hardwood dowel&- running 



its length. Regm wo^k by drawing a I- 
in. grid on a piece of heavy paper or 
cardboard. Transfer t be outline of the 
cradle ends lo the cardboard, Next, cut 
out the pattern and then use ii as a tem- 
plate to drew on the stock Use a sabre 



CASSEROLE CRADLE 



3/8 r -DJA x P4-T I2 r ‘ 

HARDWOOD dowel 
(10REOD.1 



END— 2J4 x 4-1/2 x 9-U2" 
OAK [2 EEQD | 




ll&"-DlA x : / vr 
HAEfJVVOOO DO WEI 
\f 7 f*EGO i- 



SOF 



m X Mtf X H 
OAK i 2 f¥E oo f 



UTENSIL HACK 



} 



saw for cutting the top contour. 

Lay out the dowe] and handle- hole 
locations using a combination square. 
Locate the eight bottom dowel holes on 
a line 1 in, from the bottom. 1 V? in. from 
each side on centers. The upper 

dowel holes are located in from the 
edge, ZV* in. from the bottom Mark the 
comer of the handle holes Z*A In. from 
the sides and 3V* In. from the boctom. 
Provide starter holes using an awl 

Use a V-bJock drill guide (see the 
utensil rack project above for tips on 
making the guide) and use tape on the 
drill bit at ^-in. as a depth gauge. Bore 
% x 3 ^nn,-ideep holes through the dow- 
el marks. 

To cut out each handle, bore a r ^-in.- 
dia, hole at both ends of the handle 
Remove the center waste with a sabre 
saw. Cut the dowels to a 14-in, length 
with a bucksaw &nd miierbox. Then 
round all the edy ys slightly with a block 
plane or sandpaper Sand all surfaces 
smooth with 150-grit sandpaper. 

Assemble the holder by applying a 
smalt amount of carpenter's glue io the 
dowel holes on one side and inserting 
the dowels Then apply glue to the 
holes of the other end and insert the 
free ends of the dowels. Tap the sides 
to seat the dowels After the glue sets, 
you con apply several coats of a satin 
polyurethane varnish. 

fPIsdifl turn ro page 1 49} 
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Compact 

Hbu Can BuHd 



Thfs sturdy bench gives you your money's 
worth — and a chance to customize. 



BY DAVID WARREN AND RAY PETERSON 



T he main activity in any ongoing 
workshop usually cantors around 
the workbench. It should provide a rig- 
id. durable surface for a variety of oper- 
ations from sanding to assembling 
parts, The version above not only ful- 
fills this requirement, but provides stor^ 
age space for tools and supplies, costs a 



fraction Of comparable commercial 
units and can be customized to suit. 

This bench is an unproved version of 
our classic bench (see Workbench Fit 
ForAPiV, p ag e I6E r Oct. 70|. Wo add- 
ed a heavy ‘duty, dual-action back vise, 
a bench hold- fast clamp and a sturdy 
1 ! /<j - in. thick butcher block top, 



A steel stop (also called a dog) on the 
vise combines with a wooden bench 
stop inserted into a hole in the bench - 
top to hold a workpiece up to 52 in, 
long. The 1 V^-in.-deep well at the rear 
keeps small tools and parts from rolling 
off the top. 

After you've rounded up all needed 
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CHF5K flEtt-N |2 FEQO ] r FASTEN TO Vlif .JAWS 
WJTH f-H SCREWS $ f4 JiEOP I 



X ESflEflMliNEO 
BV DEPTH OF 
V£E GUlDfS 
<SEE DETAIL 7| 

'FASTEN FROM ABOVE 



VISE JAW RECESSED INTO BENCHTOP END 



LAGSCKEU/-T 
1 4 F?EOD.| 



PACKING 
Jtf" PJECE-O 



HO! D* AST 
COILAR-Q2 



FASTEN FROM BELOW 
f5fc'F DETAIL 7| 



i-t/i - * 

NOTCHES 

|REAJf] 



BENCH- 

TOP-A 



r ffl" MINlIVtOM 

clearance — 



7® jc C 

NOTCHES 

fPRONli 



CHAMFER 
AT BOTTOM 



| HA^ SIOE-G '^U 

DETAIL 2 -VKE ATTACHMENT 



HOLPfAST 01 

CCJL.LAR-Q2 
(2 PEQO | x 



WELL flflOCJ 



BUTCHER- 
BLOCK top a 



S?Or-P(SEF DETAIL I, 



SEcrroiSrAL vitw 

BENCHTOP RfiAJT 



S/ff'OIA 
HOLES, 
SPACED 4 
APART 10 
CLEAR 
LEGS 



ctpcn«CAt 

OUTLET—^-. 



SLIDING 
DOOR 
TRACK M 



LEG 

FRAME 6 

[2 REQD i 



y (FtF-E 



shelf Support l 

r l REQD ] 



suirnG OOOk H 

\£ R£QD j 



lN"’- 0 FA HOIC- 



i IVl ■-■ 4a' plr* (toIS backi 

T i I'/T * 3 0 'V pin* 1 xhnlJ support 3 
% >: I'.* >: ?S r pjrin ishnlf iuci}x?Ttl 
\ i !h Li ■ 1 1 1 1 r_| iJurur l-ACkl 

\\ * 4 1 fl" Ji»];le (vise- ctu*lc &3 
finw packing \xo k»Rp vise jnws 
In bslcnw baciGra|j?(p3 
] K I K r nuijnlp NWpJ 



MATERIALS LIST — WORKBENCH 

Key No Size and DnmpiJbn 4 use I 

A 1 l‘/i *■ 10 "* 49 T fctock (wtpF 

B Pt Prtdwrafl Btw?l lens 

C 1 Phul-wtBW* tusk riw 

D I >■ 24 - 4H‘ htnlbourd (bawl 

£ 1 'A * JOW - 3 !’ JmTttoMd lihetn 



5 /ki-lS Eh oukMim screw* r-o unto* sunk 
Vt - 3 W La<L»crew5 Ufor butcher block? 
L&qwmws to tun Cwh-luti ira <4 
'A .30 * V Jfc mni:hii B ii' (vbCura 

baton eo Jwj ihelJ id iegfr 

i Ko tO fit srrewi 1 5 ft.'UPe id wH \ ! 
! v-30 * !' ftexheaef machine senpw I*r- 



mzm 


:y 


Isw:^ 


[JOOft-H & 
t2 t 31-U1"' 


! ! 





w 




/ J " 


7 T 1 

T? 1 


> rJ^. 1 =W~ 



F 3 V* 27 W <3I' Jnajttttaaidmw^ 

(i 3 '/< >: 21 Vi a hifdbOrt/rJ IhdiJeO 

H 2 'A > 37 * 23 bardbrajd .fdrarl 

I l ■* IM * 7^' pur* I w*Ll 5Mtel 



Q | 3 Bench hgtiFifft 

03 l Hpncli hnWfnst rfdlarx 

Ei 3 Duplex t"jrw [qTJuEiihrfj and r^cepr.srJe 

box 



cure sjim axA beckJ 
V B 3" flmshinq nails 
Mtw: ■ C^nwnrp^t-gliifl. iEUrwi* rLrn*uj¥ Kn 121 spray 
pan* 
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tlutic holdfast supplements hxk vbe by inuring unusually shaped workpJecEi 



materials (ae o li st, pagej. 1 5-K assemble 
the legs (B). Pridecraft legs are widely 
available at lumberyards: or see the 
source Use on this page Before tighten- 
ing the leg bolts, check the entire 
assembly with a framing square- Install 
tbs electrical hew W- 

Next . you can cut the base ID}, sides 

(G) , back (F) r shelf (E) and sliding doors 

(H) to size. Bore V*-in.-dla. finger holes 
in ihe doors and chamfer the deer 
edges with a plane or router. 

Attaching the sides 

Secure the sides to the legs in this 
manner: Remove the upper bolt from 
the outside of the leg. With the smooth 
side of the herdboard facing outward, 
piece the top and from edges of each 
side flush with the leg; the rear edge 
will extend about Y+ in. Mark the loca- 
tion of the bolt hole on the side- Bore a 
iVin.-dia. hole and replace the bolt 
with a longer 1-Uv machine screw. 
Mark the location of the other fasten- 
ers, bore holes end fasten both sides, 

To secure the back, remove both 
bolts on the back of each leg Hold the 
back between i he overlapped sides. 
Temporarily fasten the back so it 
extends I Vi in. above the legs. Mark 
and bore holes on each side of the back 
and bolt it to the legs. 

Cut the 1 > 2 shelf supports (K and 
L) t Noil and glue them as shown in the 
drawing Bore and fasten the shelf to 
the metal leg stretchers with [ A~2Q x 
1-in, Rathead machine screws. Nail and 
glue the shallower grooved door track 
(M) to the shelf- Position it so that half 
of the rear channel intercepts the rear 
edge of the legs. 

Next, secure the butcher block top 
(A) to its base. Lay the hardboeud base 
on a flat surface. Apply Thebond or oth - 
er carpenter's glue along the bottom 
edges of the butcher block and position 
it on the base. Use several 3d nails and 
weights to assure a good bond. 

Install the vise before fastening the 
top to the leg assembly (see drawing 
detail 2), Bet the top edge of the vise's 
stationary jaw approximately in. low- 
er than the benchtop, Preferably, the 
jaw should be lot in so its Sice is flush 
with the bench edge. 

Fit a packing piece (O] under the 
benchlop and secure the vise firmly 
through the piece to the top by lag- 
screws (U). Fit wooden cheeks (N) onto 
the vise, grain running vertically Make 
top edges level with the benchtop. 

With the vise dosed and the top rest- 
ing upside down, turn the cabinet over 
and position it on the top. Allow a L /*-in. 
gap between the end of the vise guides 
and the side of the cabinet. Mark four 
attachment holes In the butcher block 
and (wo holes in the well area of the 
hardboard base. Bono holes partway 
through the butcher block and screw 

Ub 



the top to the legs just huger tight. Glue 
the upper door Channel in place. When 
the glue has sot, loosen the lagscraws, 
place the doors In the channels and 
strew the legs down tight. Turn the 
bench upright and secure the well sides 
(IK well back (J) and back panel 
Mark off the row cf stop holes in Line 
with the stop in the vise. Lay oui the 
holes so wsy clear the steel 
cross members. Turn the wooden stop 
(?) on a Lathe (see detail 1 } Position the 
bench holdfast collars (Q2) to suit your 
needs. Sand or plane all edges flush. 
Apply paste wax to the butcher block, 
door channels and vise cheeks. Mask 



parts as needed and spray paint. For 
rigidity, boh the bench to the floor. fN 
_ SOURCES 

Lftji— Frfdmj-aft. xtenl hactin wcirfc.’joiiLh Legs, 5-12.35 
LUMlthUU: PJ IUhtaIV. 3 5DW NUFll iWU¥l ffwy . -CtllU- 
BU. HI 60*30 

ftvtch* block top — 1 Vi * 16 48- m etocmmiOilt 

qkind Lop with ppA*Ctiv» Ohl catfinij. JOB &5 p^t- 
p^jd, But&m Slisct and Mn?#. 3500 Soutfi Oilman 
St , Chkafln, III. tioata 
t>i 3 #l-*rta£rt lAiu ud bend] htiJdJnsl — 

CDnsantiins, 2050 BasidwswT Kd Smiu, N V 
10463 

Gatmi WnAn 161 Av« pf Eh# Am#rtC*i. 

Ycn4t, N.Y 1D013 

Silw H&fdv*aFfl Ca. tO? WatnuE Sr., FhkUd^EpbUL 
Pb lOlOfl 

Wood Carvora Supply Co. . 30&6 Eaeelskif Blwa . 

Minneapolis.- Minn ES436 
WcH^taift Supply Corp 3 3 3 MctmfbJo At» . 

Woburn, rUHOI 
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I INVENTIONS 

Flying fire engine 

H itch a fire hose to a helicopter and 
you have a flying fire engine able 
to get quickly to trouble spots 
would be difficult 
or impossible for 
ground equipment 
to reach. The unit 
can save lives and prop- 
erty at ship or oil-rig fires at sea, 
forest firas. and fires in high-rise strut 
tuxes or at crash sites 
The system* under 
Angeles County Fire Dept,, consists 
a boom-mounted nonie r pump and 
chemical reservoir tank in a self-con- 
tained add-on unit that can be fined to a 
copter in minutes when an emergency 
arises. When not needed, the add-on 
unit ia easily removed, freeing the 
chopper for other duties. 

The most ingenious p art is a sub- 
mersible pump and hose (hot can be 
towered imo the water when fighting 
fires off shore or along a waterfront. 
Seawater, drawn up the hose like soda 
through a straw, gives the copter a 
steady, endless supply without its hav- 
ing to rely only on what could be cap 
ried in an onboard tank. A similar 
umbilical can also be used on land 
where a pond* cistern or hydrant is 
available. 

The FlreMaster system throws a 
stream more than 1 00 feet and can be 
adjusted to deliver from 90 to I BO gal- 
lons a minute. It's made by Chadwick 
Inc., 1 1909 Southwest Herman Rd„ 
Sherwood, Ore. 97140, 



that 



For fighting offshore 111 % copten "dink" fcawa- 
ter through horn dropped in oce^n At right li 
articulated nozzle, t enrolled from cockpit. 



AUTOMOTIVE 



Electric horses 



G eneral Electric is testing a car with 
a I960 Buick Century body that 
runs on either gasoline or electricity. 
The hybrid auto — developed under a 
federal grant — has an onboard micro- 
computer that decides when to switch 
from one power source to another. The 
decision would be made based gn the 
amount of charge in the cafe ten 12- 
volt lead-acid batteries compared with 
the amount of gasoline in its tank. 

But the same old proijtom is holding 
back marketing: Lead-add batteries 
don't hold a charge long enough, and 
longer-charge models are still to be 
developed. If placed on the market 
today, the car would sell for Si 5,000- 




General Electric * hy- 
brid car | right] t«*i 
lake rimer gasoline 
or electricity. An on- 
board microcomputer 
decides when the car 
should mo on elec 
trtcity From the 10 
ban cries [above) or 
gas, if sold today, the 
car would cost ap- 
proximately 5 1 5.000. 
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Libya's new threat: The missile we fear most in the Middle East 



T ho good news is that it's a very smart missile, so smart 
it can seek and destroy enemy ships normalLy hidden 
beyond the horizon. The bad news is that the wrong side 
has it. 

It r s the Otamat, a deadly new Fronch-ftalian export 
weapon now being sold to just about anybody who wants to 
buy % including some anti-U-S- troublemakers in the Third 
World. What worries the Pentagon most is that Libya's 
saber- rattling Col- Muammar Khaddaty already has ship- 
based O to mats tracking the U.S. fleet in the M editerranea n 
Among their chief targets: our nuclear super-carrier, the 
mighty U5S Wiimtz. 



The missile, jointly developed by Italy's Oto Melara and 
France's Matra (hence the naonne Otemac), is used in con- 
junction with an airborne radar platform such as a helicop- 
ter. Since radar waves do not bend with the Earth's curva- 
ture, shipbome tracking radar is useless beyond the horizon 
(about 21 miles), Another problem is that a fast- moving 
enemy vessel can be out of range by the Lime a conventional 
fixed-course missile reaches its original point of aim. 

By contrast, the Otomat keeps changing course until it 
finds its target, Tha high-flying helicopter serves as the 
mother ship s radar eyes, enabling it to ’see rJ a target over 
the horizon, After the missile is launched, the helicopter 




SKI PLANE FOR DESERT SPYING 

Moil ikl-equlpped aircraft operate on snow, but not this 
one. A hi g my modified Air force 0^2 observation plane, it t 
designed 10 function m deep land— me kind of terrain most 
likely to be encountered in the currently volatile Middle 
East. Its broad skis* pits fat tires, give it high flotation. The 
shrouded pusher prop keeps clouds of land from being 
kicked up. intended for covert surveillance patrol In desert 
regions, t he craft ft rumored to be of interest to Saudi Arabia 
and — not surprisingly — our own CIA 





FIGHTER FOR THE FUTURE 



What the Air Forces next-generation fighter may look like is 
shown In the artist's Impression above. The design Is Rock- 
well i entry In the sweepstakes to pklr the much-heralded 
ATF {Advanced tactical Fighter) it u$e* dearth technology in 
a broad, flab alrfotl^haped fuselage for maximum lift — 
minimal radar signature. Vector able thrust nook 
vide enhanced directional control and to permit short-field 
landings and takeoffs. The ATF, when chosen, will replace 
the current F- 1 5 Eagle in the 1 990s. 
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t H£iJCOPIER5POfS TARGET 
VESSEL RELAV^POVTIQN 
TO MOTHER SHIP OVER 
THE HORIZON 



MOTHER SHIP 
(HIDDEN FROM 
Vi tW} LAUNCHES 
MISSILE fOWARf} 
APPROXIMATE 
TARGE! LOCATION 



\ ^ 3 HfucoptfBifNOi 1 K 

MiDtOUBSE rosRfcrjof-j 
TO S* AIM MrSSJLIt 



in ftit flrlngi from in Italian frFgat^ (abaw) r Otairuti 
tforpd hlu M ifKredrbie range i of B4 and 95 mftei. 
The venal lie ml tide alio can be launched from- mobile 
ihore fra ue pits fo provide torty- range coaitai dtfm^. 



keeps taps on both its course and the position of the enemy 
vessel Ii then issues midcourse guidance corrections, caus- 
ing the projectile to change direction as needed to follow 
the target ship as it moves In the final phase, the missile 
can sneak in low at wavetop level, making it hard to detect, 
or climb and dive, striking from above 

The current Otomat has near-sonic speed {Mach 0,9) and 
a lethal range, with midcourse updates, of 100 miles. And if 
this Isn't enough, a supersonic version is already in the 
works that wit] have twice the present range, While the U.S, 
Navy has no plans to adopt the Otomat itself (it has its own 
highly regarded Harpoon missile), the weapon is awesome 
enough to cause serious concern. Battling sabers is one 
thing; rattling Otomats could be quite a different matter. 




MEW HARRIER TAKES OFF 



Trie W 5 k Marines have begun a yearlong test Of the Eatcrf 
Harrier Jet — the DOnneM OougFas AVn00. The Harrier iL as 

it's aim known, takes off and lands vertically, like its prede- 
t«wf. the A\ABA But the new craft, feen in the foreground 
of the photo above, hats 1 5 per cent more f enylng range than 
the model It replaces. The Hamer IE files 2,000 miles with 
fnrrrl mum payload and carries 9.000 pounds of payload, 4.000 
more than the original. The jet in the background is an 
F.'A-IS- also Du 3 It by McDonnell Douglas. 



Technology 





Update 



CAM 

SP1IVS 

DOWN 



rc; 



* 



MISSILE 

BOOT 

BREAKS 

APART 



PERSHING 
MISSFUE 
(FINS OPEN] 



PERSHING 
MlSSJLE 
(FINS OPENING] 



Raining fire 



T he enemy is launching sirafing attacks from land-based 
_ airfields. From a safe distance, you consider using 
scores of guided missiles id knock out the runways. This 
scenario prompted the U.S. Defense Department to look for 
a specialized missile system. Martin Marietta is working 
with the Air Force on its new counter-air rpiwile (CAM). 

Still on the drawing board, the device will sit in the rear 
end qf a Pershing missile. As the missile points earthward 
and hurtles down. Its fins open, creating a wabbly spin. As 
it twists, the missile body breaks apart, leaving just the 
CAM section with an elongated spear-like nose designed to 
keep the CAM heeded downward. When the spin hits max- 
imum. spring mechanisms are loosened and scores of pro- 
jectiles are thrown away from the CAM body. Kinetic 
energy keeps them headed at high speed toward the air- 
field. where they explode. If the technology works, the sys- 
tem will limit the use of non-V/STOL jets in combat. 

EtJtfDr Dcnm EVtow 

Canddutort ilrbc-n M Jjcfc H^mn^jnd 

HwV-iTi? Levy. XlT* ■ DcfriCcrg. v^rinc Mu Hcyr. 
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Update 




Thor's broom sweeps the sea 



T he tool most associated with the 
Norse god Thor is a hammer, But 
the Thor we found patrolling the j f 

North Sea off the coast of Germany is p ^ j 

an odd- looking split- hull ship that I \A 

sw&eps up after oil spills. The £50- r "J 
tcn r 1 14- foot -long vessel looks like 
two halves of a freighter joined 
together at the stem by a hangs, Eel 
T act, Thor is fin acronym for Twin- \m 

HuLhOU- Recovery ship. 

Before Thor, Oil Slicks were cleaned I 
up by using two tugs, spaced several 

hundred feet apart, to drag booms 1 

attached to a single catamaran. As the 
group moved forward, It would embrace the oil slick* letting 
the oil flow back toward the catamaran. The thick glob 
would then be sucked into a cleaning system and pumped 
into a tanker. The trouble with the boom system is the hulls 
of the catamaran remain high until the ship fills up. With 
the vessel riding high in the sea. the oh tends to escape 
under the catamaran. But Thor sits lower in the water. 
Twin 59-hp engines in the stem push the two sides apart. 
The oil is then sucked into heated tanks in which the water 
evaporates, leaving a thick fluid far recovery, 



rhor't hurt ipiia 
| above) to surround 
an oil jHcfc and wok 
In tf» floating oil. 
The vet&f In jvefcs ad 
a normal freighter 
(left Inset | until twin 
jet propeller en- 
gines in the it em 
| right inset] drive 
the two halves for 
cleanup operations 
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New wings for flying businessmen 



T hey may look a bit odd r but there's 
nothing fluky about the way they 
fly, The Omac 1 (top) and the Avtek 
400 (bottom) are the first business air- 
craft to adopt the radical canard , or tail- 
first r configuration previously seen only 
on a few fighter jets and experimental 
sports planes. Both axe small, sleek, 
high-speed turboprops designed to 
combine corporate luxury with fuel- 
effkietu economy. 

The canard* a forward-mounted sta- 
bilizer with elevators, is intended to 
increase Lift and reduce drag by elimi- 
nating the negative, power-robbing 



download imposed on conventional tail 
surfaces. Vertical wingtip fins, called 
winglets, help to convert drag-produc- 
ing tip vortices into useful lift. The rear, 
pusbor-prop installation provides a 
smooth airflow over the wings and min- 
imizes noise. 

The single-engine Omac 1 carries six 
passengers, does 300 mph and can 
climb at £.000 feet per minute. The 
twin-engined Avtek 400 seats six to 
nine, climbs at a phenomenal 5,400 
f.p.rn. and has a top *peed of 425 mph* 
making it the fastest corporate turbo- 
prop ever designed. B %| 




PORTABLE MONORAIL 



It rooks a little like a roller coaster. Out 
ine new monorail from Von Roll Ha-beg 
gcr u quite ram*, it can be built to any 
length, dttOreHng to the company. For 
the smallest dcMt-yourseH system, you d 
have to pay about $2,500 




LIGHT GLEANING 

tiling a high intensity Xenon light. Call- 
fomia phyudit John Aimus [above | 
removes grime from ofd and tfeikate 
work! Of aft The light puis« vaporize 
surface material But they don c remove 
the original detail from the an. 
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k aaff aM i !'fl |r,r 9 Covers 

> ~ JMuRjP ail p * * ? » *. s- r 

Burglar n^o-up 
and Firfl Ala r m 
| seivii-'ig and irt- 

I cun. >ahon Ttiii 

vdigiblD i»d 
!l*T*-fy mSfru^llQ" 
indydesi nil special tools afui 
syppiiei ONLY Fgier-fltfHwoHitfi 
B-uG h. saierrir^ ha mng n ihn 
rapid-fy expanding, lif >y «; 4 pan Vi 
you/ LocJdmuih ruining 

ADVANCE UrcKtfflithfrir 

Me* let qtian^r corah-nali-ins, In- 
stall and service Safe. Vault and 
Bank Saft-Dtposil Bos roc** 
rou ceafn-by-tfcini «ii in* ittki 
Ihal we supply. Tea'll rind It 
fascInaitaE trd PtfgMt pro' liable 
wort 



ALL SPECIAL TOOLS < 

AMO EQUIPMENT INCLUDED! 

, ■* , >\V > J L r*- 



T £^ff rnW/jffi f f&ff W 
®fferr l tf * rwj j nd' d^m /rtiJ 
f«r 4 tf\ i\ t frym Mtntf 
UdkimilJu i» w? aiw T Aft 
/fi'J 1 mid yvurr u'/r ropt 
d*i Ajj riw Mdir 

yVdTjfuAr 

'7 d/v iirr 

tfyfRlli fP Ae IN 

" .! Uf j l , r .: r IJP.V |H 
rf 1 ? j" Nfi"U' f J W - 

th*«h it 
M N JWjJ u. 

/ > 7 JiTj-'ld 



THIS PRO KEY 
MACHINE IS 

YOUHS TO KEEP! <* 5S3SB5BS 

FM But ID Ihwt It! 84MWFMKFae»ramt 

JuM All En ultri mail fouirtin btltiw {nr O//CU 
vend (hnlCBfdj to receive fidJ information ffUotf 

and drlaili bi return vriAjl. DOTY TODAY! COUPON! 



*-T I"? ■vA < ;^yV/y 
FOLEV-BELSAW INSTITUTE 

lean Fhtid eidt.,KvnsHGily<JtfD. til. It 



RUSH CO UPON TODAY 

FOR THIS FACT-FILLED 



KMT^BElSiWSNSmiTE /j7 — v 

1 »?1 FILL D BUILDING (1 I-.AS inf) 

WWSM CITY. MISSOURI Mill 
□ TiS, ptwse send me me rfiEE booklet lhal 
grvrc m fl&lads ab&ui staning my own &g*int^ m 
Locktmilhing I undersold mere is no >n bi igpEicm 
M m\ no iata&nraii nifi all 



Hand Fairtirothtr^ De+t 's LocArmitk Jinifi 
Mifwart rr- W.rc™w JJJ09 



"3 opened my own business, tpare 
nine, seven memths afler I e milled and 
maids a pruft! ufS^fur slie ftm week " 
B. A B*b*rrj Liitltron, Colorado 



tellt hep f4« gun 1I1 
Eiiilt la be pur own ban 
in ■ prc-iiTitHo Spj-rflirFd 
br Fullhmr by'.mrj.] *1 
pur ?wn HU S {4fnqiFll 

derail? an *r 11-Dijf 
NO RISK Trial BlTfci! 



“Net more hard, nasi? work for me 
No** I have my own bustnets and with 
hardly any effort J average- around f Sfl 
u ctay. Thanks fw my new *Eurt in bfit “ 

Saw H-A/rirr ffir/wft/. 



Hundreds ol Foley -Be (saw trained men 
have succeeded in this fascinating 
and highly profionie fteid 
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Track test new Impeding Inner working} of the Corvette tnCJwte |hwti left] writer 
Rich Taylor, racing driver? Skip Barber and Sam Posey. Auto Editor Wade Hoyt. 

PM s Test Crew At Lime Rock Park 



To bring y ears of highspeed driving nxp** 
rieoce to bear on our road iesi. we called 
Ort the two pitif^ssidnil racing drivers who 

can be said 10 "own/ Lime Rock Park Sam 
Posey, from nearby Sfiaron, Conn., has 
been raring at Lime Rock for 25 yeara. 
He ss raced just about ewry typo of car 
there *5. aud today ranks as one nf the pre- 
mier endurance r&cera an she world. Sam is 
also a highly regarded dovelopmoiH driv- 
er. valued by many racing loams for his 

a b tiny to dLagrtu-^ii a caKfi bobavjor art iho 

track. The day before our test; he wm 
evaluating Paul Newnan's Datsun race 
car at Lime Roc fc 



3 Jdp Barber i-s equally at home at Lime 
Rock His Skip Barber Racing ScbooL, 
headguariered in nearby Canaan, Cocm. K 
u.s es Lime Rock as us principal classroom. 
Skip is a mulltume Sports Car Club of 
America tSCCAl National Champion and 
One of the few A in on cans TO ever compete 
successfully in Formula One grand pm 
radng. 

Rich Taylor is a frequom cofitribuior to 
PM who organizes and executes many of 
nw tiqFtiumenled rood t<rats. Rich is o 
former nvcnorcycle and sporty tar rater. 
Wadi? Hoyt is our Auto Editor, and has 20 
years of road test experience. 



CORVETTE 

fCantmu ad fro m p ag e 9f J 

*n ginoars should have worried less 
about the digital instrument console 
and more about the too-quick steering, 
the too -si iff suspension and the too 
long shift throws/' 

With the Z-51 suspension, the Cor- 
vette is virtually uncontrollable at high 
speeds anywhere but on a very smooth 
road or track. There's an intimidating 
amount of cowl shake. Suspension trav- 
el was sacrificed in order to minimize 
body roll. 

As Auto Editor Wade Hoyt said, T 
don't cars about slddpad numbars; it's 
all over a rough mad. Are you sure this 
is the handling suspension?” 

After years of fielding complaints 
about too* slow steering, the engineers 
obviously decided to speed things up. 
Sam Posey complained that it was too 
quick even for the track: "It lakes many 
laps to adapt to its. suddenness . its 
like a bobsled f Rough, sudden, heavy 
. . . a real plunger/' 

The whole interior design came in fbr 
especially harsh criticism. The Corvette 
seamed to have been styled by some- 
one wbo r d never heard of ergonomics, 
or the human factors of engineering . 
Just about every control is in a willfully 
inconvenient spot. from the windshield 
wiper switch hidden in i Jw door handle 
to the urOabolled power seat control 
buried in the center console-. The 
removable glass hardtop takes four 
bolts to undo, rattles constantly and 
wai labelled n 1 'solar-powered passen- 
ger heaieri' on even a partially sunny 
day. As someone summed It up, 'This 
Is the most uncomfortable car I've ever 
been in/' 

Porsche 928S 

If there is an overall winner of this 
comparison, Jt*s Porsche's superb 9285. 



It was ranked first on the street portion 
of our tost by a considerable margin, 
yet was only a tick behind the Corvette 
at the track. The 928S Is the ultimate 
combination of perfomance and use- 
fulness, awesomely good in every 
way. 

The 9285 is a cinch to drive fast. As 



Skip Barber sold, "Lovely. Smooth ond 
powerful, with great response/' Said 
Sam, ^Gentle undemeer in the fast 
bends and controllable overstwr in the 
slower oims make this a nearly perfect 
driver's car. Terrific brakes, clean aero- 
dynamics and the highest lop speed on 
fla to batjv 13&) 



SPECIFICATIONS AND DIMENSIONS 



Gar 


Price 

(As 

Tested) 


Vehicle 

Type- 


Engine" 


Trans^ 

mission 


Wheel- 

base 

(in.) 


Overall 

Length 

(in.) 


Curb 

Weight 

(lbs.) 


Avion Martin Volanie 


*116,000 


4-pass GOTH 


F i doric 5 3 V8 


J'Speed auto 


102 8 


TB3.B 


4,100 


BMW eacicsi 


$39,374 


*-pas« coupo 


F i sohe 3 2 en-hna-6 


5'Speod manual 


1034 


1927 


3,300 


Cviniro Z-28 


$14,038 


4-P335 coupe 


Ohv 5 0 VII 


$*Sp©ed manual 


101 o 


107.® 


3.400 


Conrvtft 


$25.KJ9 


E-pass Tifpa 


Fl ehy 5 7 VB 


4^spead manual 


66 0 


176.5 


3-300 


krrirt 30S -GTS 


$60,345 


E-pasa Targa 


F 1. de*>C 2.9 VB 


S-Epead manual 


921 


t7« 


3.300 


Jaguar XJ-S HE 


$54,700 


4-pa^S Ccupe 


FI sohe 5.3 V12 


3-speed aubp 


1020 


191 3 


4,000 


M*r»d*i-&tnz 3BQ&L. 


$43,820 


2-pass cdtiv. 


F I s*nc3.BVB 


4-speed 3tlfO 




182.3 


3,650 


Uovlang GT 


$9,871 


4-piSi coupe 


Ohv 5 0 VB 


4-Epwd manual 


1004 


173 i 


3.000 


Mu vlang 3 VO 


$10,9?0 


4-ptst coupe 


Tu*0 SOhC 23 ifvliflft 4 


S-Epead manual 


100-1 


T79.1 


2,900 


Pprscftfl $2B 


S4S.OB0 


4-pus coupe 


F f SOFIC 4 7 VB 


5'Spced manual 


9B 4 


17&.1 


3.300 


Porvish* 044 


SSi ,050 


4-pass coupe 


F.l. Sfihc2.5 in-lrn? 4 


5-speed manual 


94 5 


170.0 


2.BOO 



1 Ad Ittfnl •mjfcni. rvi>' Qrtwv *KQ*pl FffTVri lg All *0tfin:Je& han* metepenwd Tfoni &nd 'ear All HtfUdtaf have vmUmG Alb? bram? Irgnfl anil r*ar 

nw^vnufw, tow drwe «na. with *jw?*eEon ** teto# Mirim, Mut witn ih®** mc^kra; BMW ;aguar W^wdes 

" DfSetflCai^am a rittea in Iflpr*; F I I14I injTC^, I png GT v\0 MustflHB S^O. Ihoy Haw ^depend**! Kav* Vfirtled dliC iflQfll. fcai a npfii ; Huslang GT 

seme - single OnrtwAd cam; dote * double over- Irani ard ngtd su \ a hear rip* vprrfiflij tfx ifonr sr um w 

h&ad cam, c*i*v puBhh&d mfrmfuj valves 
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Get in on the 

In SMALL ENGINE 
service and repair 
Start viur own money 



BEAT INFLATION! 

Cash in on the 
huge demand for 

small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 

making business I 




65 -million small engines 
are in service today! 

TbaC'i right — l here art over 
million 2 -cycle and 4-eyck small engines 
m service across the U.3.A. That's the 
official ca uni from ihe Engine Service 
Mb n, . and new engines are being built al 
a rate of OTLC-millioii per cnonEhl With 
fully accredited and approved 
E-'flLeyBcIsaw training, you can soon 
have the skill and knowledge to make top 
money servicing these engines. Home- 
owners and businessmen will seek you 
chi! and pay you well eo service and re- 
pair their lawn mowers h tillers, edgers. 
power rakes, garden tractors r chain 
saws, rn mi-bikes, jo-tarts. snowmo- 
biles, generators, snowblowers, paint 
\praycrn - the li&t is almost endless. 



In just a short lime, ym can be read? 
<tu join one of Ihe fastest groirhtjs indus- 
tries in Amrrica*.*an Industry where 
qualified men are making from 110.00 In 
115.00 per hour,,, nod th*Yb jus* for labor, 
Parts, engines, and aerrswrin add ni'n 
more let the pmlih. 



because the small engine industry has 
grown h 5 quickly* in acute shortage uf 
qualified .Small Engine I'lxrfestrofuls exists 
ctouughuul the country, in fwi* n's nm 
li nu SUStt fur X gund unail engine man 1u hr •= 
three in fetur weeks behind in Ibe summer 
and ri leas! n week behind in ihe wfnter. 
Whcn you ice how man} smalt engines 
ire In use ibdayi wy 1o uodenla od 
why qualified! men command such high 
prices -a& much ** 117,50 fur a simple 
lunr-up lhat lakes Iras than atn hour! 



No experience necessary. 

VfHi don't need TO be a 'bom mechanic" 
or have prior esperieate. If you Can resui 
you can master this profitable srade right 
in home, m your spartlime, withoul miia- 
Ing . i single paycheck. Lessons are fully 
ithisrraicd - bo clear you can'l go wrong 



You receive trade secrets 
and business plans. 

We guide you every step rtf the way, 
including Ceiled and proven instructions 
On how co gel business, what lo charge, 
how to gel free advertising, where lo gel 
supplies wholesale . . , all fhe “tricks of 
chw trade 1 ". . . all the inside fates you nerd 
io assure success right from the start. 



'*t've hud a he tit S 

Jt 4ft experience 

repairing smatt 
Hines . . ftwr re* 
finirs were anty 
minor . . . / 

ttartej ihe Fotey- 

Course? wji:ci H- Stnck 

CannHBlI.CaiitomiJ 

With our famous Icam-by-doing' train- 
ing method, you gee practical ' hands-on' 
experience with specialized tools and 
equipment lhal you 1 !! receive wich your 
training plus a brand-new 4 HP engine - 
aif yotiri to keep f 

SEND FOR FREE FACTS! 

You ti$k nothing by accepting this 
Offer to find out how Foiey-Bchflw 
training can give you the skids you need 
to increase your income in a high-profit,, 
recession-proof business of your own. 




You get all this Professional equipment with your 
course, PLUS 4 H.P. Engine . ... ALL YOURS TO 
KEEP. ... Ail at NO EXTRA COST. 




Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! 




INIs to* pit quisttf 
Trim in ta pcjrmm&osi 

■n ipr'IiUbk Sp^ffim* 

m F-ulll iT.f kKflfrtt a* 
pur nr PL 09 cDrtip'rif 

MeiUwwr 11-Day 
m RISK Trill Offpri 



Just VIII in and mall coupon belo* (or 
send poblcardl lo receKt full Information 
and deEuils by return mail. DO fT TODAY? 

FOLEVBELSAW INSTITUTEol 
SMALL ENGINE REPUR 

5 m2 FMd Bldg.. Xtiwii Cttv. MO. Htfl 

Here is NO obligation and 
ft n. 

F0UET-BEL&AW INSTITUTE ,5 nm HELD MLOINfl 
KANSAS cnr r MISSOURI wtrt 




n YES. please sind ms ttie Fflf i bMrtiei that 
■3 ive$ lull details sLamriQ my business in 
Small Engine Repair I understand lliere is no pbligalrin 
and lhal no salesman will call 



cnt_ 












CORVETTE 

{Continued fmm page 3 

the straight/' Our costers wore equally 
dazzled by the Fdrsctie after they took it 
out for tost drives on the street, "A 
car/' said one- "Very close to per* 

fe«/ J 

Porsche 944 

The tiniest Forsche purred its way 
inlo our lusters' hearts. It ranked high 
on everyone's list, and garnered second 
overall in our voting. You certainly 
couldn't predict that from the track 
numbers. The 944 was seventh around 
Lime Rock, third in braking and ninth or 
tenth in everything else. 

What the 944 has that other cars 
don't is balance. Ii'a not inexpensive, 
but it is $3,659 cheaper than the Cor- 
vette. h r s small on the outside, yet spa- 
cious and comfortable for two plus an 
occasional two more It has lots of lug- 
gage space, terrific visibility and all the 
ergonomic: thoughtfulness for which 
the Germans are famous. And it has 
just the right combination of character- 
istics To make it fun to drive. Said Sam. 
'"You always have a sense of supreme 
control. in addition to gwd handling, 
you get controllable power . . . and The 
brakes are 100 percent." 

Rich was just as impressed "Excel- 
lent driving position, neutral handling, 
smooth engine, terrific shifter. I'd pur- 
chase this car and Live happily ever 
after.' 1 

Skip was much more succinct. 

"MOST FUN/" be wrote. 

BMW 033 CS 1 

"Smooth and precise, balanced and 
flexible ... a real thoroughbred/' Hl No 
vices/' 'The best all-rounder . . prac- 
tically perfect on reed and track . . 
doe? everything well." ' Absolutely 
sensational/' 

Comments Like these are typical of 
our testers' response TO the 633. When 
all The votes were Tallied, they'd put it 
third, behind the two Porsche*, but 
ahead of the Ferrari and Jaguar. That's 
pretty heady company for what Is 
essentially a rebodied BMW sedan with 
a few concessions to racetrack perfor- 
mance. 

Tho BMW has all the finesse and bal- 
ance of the Porsche 928, but not its 
overwhelming power. It's also far more 
livable and handier than the Ferrari or 
Jaguar. The 633 is sensational trans- 
portation for the real world of potholes , 
off-camber comers and rain-slick tar- 
moc. 

Raeing a 633 CSi is a dumb thing to 
do, though the oar behaves impeccably. 
You can get in this car and drive all day 
with three passengers and a mountain 
of luggage at double the speed limit 
and arrive no more fatigued than if 

!» 



Fiendishly 

ingenious 

devices! 

Frw catalog of 'HanMo-FIrKf Toots* 



rtfo^l qi the lOftli YttV 
lintf m a hardware sto*r 
iit oi Mindiy tajgn 
made wilh ordinary qual- 
ity roi doing oi dm.ir v 
labs 

Ekaokssone s tamaus 
Harts-io-fmd louts' Aie 
toe tuctpMn — txtoa 
nrdwjry in toar cialls- 
mjniTiip and ulili'y 
made la da in? job rigm 
sayii^y Uwe ellart and mpne^ 

This catalog Wf vtiy #dl Nr pur ni 

rhe most fasonatme you ve ever sten wneiner 
yovdohome icparrs work i>v wood Iin dotkv 
linkup rfiih wrs, build models tn are anjmrouHj 
do-rt-yourseHler youll 5c in yoi» clem^nE reading 
Hare to Find Tools And eveyimng we sell is 

pu*ria!»ffd tot nit. 

Sind tor *vur Ircc tal^og today 1 



Swd mi EErmtlttii s MUE ftfl-pafl* oto\tq 

j Name 

j 0* 

■ Stole £ip 




L. 



Brookstone 

Tfl Vasa farm Rnad. Efepl 1006* 
Ktkrbnrflujh Ha* Hampshire 03456 
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A space age polish 
that removes aid 



prevents pitti 




MONEY BACK GUARANTEE! 
MET-ALL al urn in u m polish . 

Cleans, polish*!, wares and prcdecls 
in one applLratjqn. Safe fatf. easy 
!□ yse. 

WET ALL shines d L- j mm u rri and all 
oth*r metals. Jo a mLrror-Slka finish, 
Great for home, au!o, marine and 
aviation use. Tesled and approved 
by the three largest producefE of 
Aluminum. 

MET- ALL- Removes l he dullness, 
not ihe metal 

Ask your retailer or write to; 

EARS MET ALL INDUSTRIES. INC. 
394)0 Rtvitw Affo. . Long Island Chy. 
NY U)0t {312) 937 353S 



you'd stayed at home. This is the very 
definition of a Grand Touring car. 

Ferrari 308 GTSi/4 

There really is something special 
about a Ferrari, something refined and 
memorable and good. We had the new 
quatrovalvole — which simply means 
the 2,9 1iter VR has four valves per cyl- 
inder instead of two — and It was just as 
quick as the much larger and more 
powerful Corvette end 9ESS, 

The Ferrari is net only easy 10 drive 
fast, but fun. The exhaust note should 
be bottled and add as 3 pick-me-up. 
The steering is heavy but accurate, and 
the handling is out of this world. Sam 
enthused: 1 'Wonderfully smooth and 
tractable, approximates the easy feel of 
a good racing car," 

Sam also brought up an interesting 
point about the contrasting philoso- 
phies of Ferrari and Chevrolet, ' These 
two cars are both dream machines/' he 
said, "but l he Ferrari is ail content, 
while the Corvette is more concerned 
with external appearances." 

Alas, all is not serendipity with the 
3 DB GTS/4, 

The interior is very dose, the seats 
narrow, the seating poaiuon mom like 
lying in bed, Ferrari drivers have to be 
as slim and athletic as the car. just to 
get inside. 

Jaguar XJ-S HE 

What a pleasant car the XJ-5 has 
become. |t p s smooth and powerful 
comfortable and quick, with enough 
luggage space for a well-heeled couple 
to set out on a summer-long tout. O f the 
cars in this group, the Jaguar XJ-S 
made the fewest demands on the driv- 
er. 

According to Skip, "This is what a 
great American car would be like — fab- 
ulous ride, big lazy engine, comfortable 
Interior. The Jaguar XJ-S is the best 
highway cruiser in this group." Said 
Wade. "SmoooDooth performance A 
vary civilized car ' F 

Everyone agreed that "the racetrack 
is no place for a car Like this; 1 " On the 
other hand, this fish out of water was a 
remarkable fifth fastest around Lime 
Rock — Just two seconds behind the 
93BS 

Our testers voted the Jaguar into 
fifth place for street driving, mostly 
because it feels a bit awesome around 
town. Bui it was the only car in this 
group about which there were no major 
complaints. 

Camaro Z-Z8 

Let stalk value. For Si 4,000 you can 
buy an aerodynamic 2 + 2 GT that is 
only half-a-mile-per-hour and sevan- 
tenths of a second slower than the win- 
ning Corvette in acceleration, second 
around the Luna Rock Big BencL fourth 
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through the slalom and sixth around 
the road course. 

Said Sam, "It's fun, fun, fun to drive 
this car. It's very well balanced in terms 
of dverSteerAindersteer, has good throt- 
tle response, excellent vision and even 
good lateral support in the seat." 

There were only two weaknesses on 
the trade The shifter is very vague, 
with long throws, which Sam said 
"makes every shift an adventure/' And 
the steering, like the Corvette's. Is actu- 
ally too fast even on a racetrack. 
Explains Sam: L 'This car has much 
more performance than its shifter and 
steering will let you use/ 1 

Aa a passenger car, the Camara is far 
ahead of the Corvette in usefulness and 
creature comforts. 

It has doors big enough to get in and 
out, headroom for an adult and seats in 
which yeu can sit- Its controls are 
designed for real people, not video 
game cremes. Compared to something 
like a Ferrari or Porsche, till be a lot 
cheaper and easier to maintain. The 
worn part ef the Camaio is the plastic 
interior trim, which cheapens the whole 
car. It may net be the best production 
sports car in the world* but it's the best 
value for the money ($14,033), hands 
down. 

Mercedes-Benz 380SL 

The 38GSL is a dog at the track . . . 
slow and unimpressive, except for its 
excellent brakes. But drive it on the 
street and you'll be a believer, Said one 
tester, "’The more I drive it, the better I 
like it/' 

As Sam explained: "It doesn' t deliver 
the sensation of being a fast car. yet it's 
remarkably confidence-inspiring. 1 ex- 
pect thig would be an excellent car for 
long trips in bed weather," 

Our other testers responded to the 
Mercedes in similar terms. "Classically 
Germanic . . like my old Grundig radio 

, . excellent ergonomics and fabulous 
craftsmanship. " 

Said Skip: ' Extremely solid and safe. 
WonderfuJ on rough surfaces and, hon- 
estly, much nicer than 1 expected for a 
design that has been in production for 
Over a decade." Wade got in the final 
word on its dated styling: "If the Cor- 
vette is Bo Derek/" he said, "this Is 
Shelley Winters.” 

Mustang SVO 

The SVO is the familiar Mustang 
with a turbocharged, S3 .3 ’liter Four and 
five-speed transmission, a spruced up 
interior, revised grille and tail, "bi- 
plane" rear spoiler and extensive sus- 
pension work. This is a kind of modern^ i 
day Shelby Mustang GT-3S0, 

The SVO may be Just a hot-rod Mus- 
tang, yet it was only one-tench of a sec- 
ond slower around Lima Rode than the 

fPi-Mso fum to pago SZ8) ' 






FOLEY-BELSAW ONE-MAN 

PORTABLE 

SAWMILL 

Goes right to the trees l 



The only ONE-MAN PORTABLE 
SAWMILL of its kind in the world . . 

. amt stsil uXirth} of Jb 50 Ratf reputation fur turning 



out accurately cut lumber at a LOW-COFT? 

Yes, *1 ypu'ie seeding goad high-quarry 
lumbar dorr't lei today s irifiaied Jumper price 
stop ygyr imporranl buying project. Take [he 
Foley- Belsaw right la me trees and lurn oul 
rpot-afier-rp 0 [ of smooth , true-cMt lumber 
evefl beginner ge! excflte-nl resells for power 
use yeer iractgr PTG or ulher gas, diesel or 
electric unit as small as 25-HP, Oof facto jy 
direci selling keeps rht price low, and conve- 
nient lime payments mav be arranged 



Anri The Folffy-Beliaw Can EARN You Extra Cash! 

Jus! one man (no Crew n reded] can easily Saw 
enough on weekends lo SAVE hundfeds ol 
dollars over high lumberyard prices Bui you 
can also Custom-Saw lor oiners or sen m 
lumber proflucetS from your timber and EARN 
excellent Cash income — with a Foley- B eIsaw 
the choice is YOURS And when YOU are m 
Boss YOU pick Itie hours fn work and All Ihe 
Prnlit$ go in YOUR pockifls 
Tfwrt Jt KO DbhulHHi aod 
HO uliGinan will cam 



Send TODAY for 
FREE BOOKLET! 

JiqI mail tiller Hir 'Hif* 
:-±'* Juitfcr' BwAkt u±t mi 
?k\e Lilli an I he LhrMju 
Sdumltl tend k. 

Qrw-ISifl Emit ill 
Bdtl* Cfl 
<31235 Fl*!fl I14|. 

Amuf Qtf, Will 



i \uUlxz HooiJ*l I iMidrfVlHiiLJ There h %n I IMi^II'H 1 
Vj SaliSISan ml! ulJ tti ft* 

! NAME 

l 

| ADDRESS 

i 

! (am 



l SWTf ZIP ! 
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ATTENTION LOT OWNERS: 

More Home for Your Money! 



Over 45 Models 
lo Choose From! 



Have more space, more luxury fea- 
tures for less money. Complete it your- 
self. Reduce costs by Si ,000's Curtis 
does ihe heavy, difficult framing, then 
supplies finishing materials with step- 
by-step instructions. 

Don't settle for less . . . you can get 
more home the Curtis completq-it- 
y Ourself way. 



■ SPECIAL CREDIT ARRANGE- 
MENTS FOR LOT OWNERS. 

■ QUALITY MATERIALS AUO 

FEATURES 

m USE OUR PLANE. YOUR 
PI_AN$ t OR BEST OF BOTH 

■ DISCOUNTS FOR CASH BUYERS 



Send Coupon or 
Call for a FREE Catalog. 

There's a representative near you 
Call (612) 542-4300 
or Toll Free 1 -SCO-226-2323 

in ll.fcr.ifc. CHI Toll Fpm 



Serrcl me yd^r f BE£ Hehti^s. CatBkJq 
CURTIS HOMES, DIPT. PM-l 
JWl Ftflrsdi Ayfl S q Mtnneaooli*. MN! b$*2& 
i Fi'ojt* t 

r;jnf 



Co^npWrjl n YfrJtULl 






Curtis Homes fij 

idlS|< S-4? JMC 

rr you n*m daiir* W& n* y&rjr 1 



Cily .5] air 

□ Wit Q»n 

0 tncluwa it i!,(Mr far pr D*ily hinaiinQ 
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JACK DANIEL’S 
FIELD TESTER CAP 

This is a comfortable sportsman’s billed 
cap Black mesh (air cooled) and adjust- 
able fo any size head, with an official 
"Jack Daniel's Field Tester" patch on 
the front. Guaranteed to shade your eyes 
and start a lot of conversations. 
My $$.50 price includes postage 
and handling. 



IH« CMlt ■HI) (Mat *r t» Anrtiii Eijrali 
II if n CfcL W ii if NiitirCirt. JkMIh il iialin 
mi il|ftlllFt. \ Afltf 6^ Ul M IIa IV T N finlwrtfy | F V H 

catnwa iwritn lm Ertlw iwmg IFwabvre NWrass 

^cb^hdfw: E1S-E59-71B4. 





(including 
and i 



Build Your Own 
Grandlilhir Clock 

Prim Starting Under 

*300 

movement 
dial) 

• Do-it-yourself case 
kit, parts pra-Cul 

• Finished clocks 

• Solid 3/4" hard- 
woods; black 
walnut, cherry, oak 

• Heirloom quality 

• Factory direci prices 

• Solid brass West 

German chiming 
movements 
Money back 
guarantee 

• Prompt shipment 

MASTERCARD- VISA ind 

CiNtnS CLUS ACCEPTED 

EMPEROR® 

CLOCK COMPANY 

WWLIT5 LARGEST MANUfAGru«EF 
DF GflANDFATHEF O.QCKS 
Dipt 1B» Fhijwtji irnkjadrU *** 

Fiirhijp* ALalwrM VA£ 

IN CANADA Errm-wcf Chx* CMMMd. Depi 1W 
5GB NMrtiafd SfrM, LO^oa UnLirlp NT^ lM. 



COffVETTI 

{CnrtfnimS&am imawlff) 

Porsche 9385< which costs three times 
as much. 

The SVO was also first in the slalom 
and fourth in acceleration, even though 
It had the smallest engine in this group. 
The one place where its plebeian ori- 
gins shewed was in braking, where ix 
tied for last. 

Of ali the cars in this group* the SVO 
was the easiest to (hive flat out, due 
largely to the shaved racing tires that 
Ford put on w the car they provided 
These “cheater'' tires, purposely worn 
nearly irs&dle&s, are illegal for street 
use, but can reduce lap times at Lime 
Rock by about Vi second, according to 
our experts. 

As Sam pointed out, 'Terrific adhe- 
sion from the tires and excellent sus- 
pension . . . the car fs just biting the 
road like Velcrel" 

Gur testers weren't so sanguine 
towards the SVO for street driving. 
Their biggest compliant concerned Lhe 
engine. 

instead of keeping the icrguey five- 
liter VS that's in the Mustang GT, 
Ford's Special Vehicle Operations has 
spent an immense amount of time and 
energy perfecting an intercooled* high' 
output, 2.3-liter Four lhai delivers 
acceleration identical to the VS, 20 per* 
cent worse fuel economy and absolute- 
ly no tow-speed torque. 

The SVO's ether problems are Inher- 
ited from the Mustang. The rear end is 
very light and loses traction easily OH 
rough roads, the brakes aren't up to the 
performance of the car and the steering 
is so vague that Skip complained, '1 
don't think the steering wheel is con- 
nected to the tiros." Said Wade, "Same 
problems as the Mustang GT, only to a 
lesser extent - . still wanders over the 
road, still has axle hop on rough sur- 
faces." 

We all agreed that this is a terrific 
racing car, but one that's unsuitable 
and dangerous on the street because 
the turbo power comes on so sudden- 
ly 

Aston Martin. Volante 

We never came to grips with the 
Aston Martin Ai $115,000, it costs 
twice as much as a Ferrari, five times as 
much as □ Corvette and ton times os 
much as a Cam arc. And yet It was not 
only the worst performer at the track, 
but our least favorite car except for the 
Mustang GT. 

Sam Posey was as perplexed as the 
rest of us. "What's going on here? Who 
buys those care? This is the world's fas- 
test truck, -i 

Said another wit; ’ Not much of a 
machine considering the price. Anti- 
quated in design and performance. 



Mary heavy in both feel and appear 
ance. If I ware Engl abort Humperdinck, 
1 suppose I'd leva it. rp 

Mustang GT 

Ford wanted us to try only the SVO 
version of ihe Mustang. We wanted to 
see how it compares with the VS. While 
our other vehicles were supplied by the 
manufacturers, we borrowed our Mus- 
tang GT from Bill Kolb at Faulkner Ford 
in Blauvelt, N Y 

The two Mustangs made for an illu- 
minating comparison. The V8 was as 
fast as the SVO at the dzagslrip, much 
more economical, noticeably bettor in 
braking and a substantial £5.000 
cheaper. IL'IJ also be a lot loss trouble to 
maintain, and is much more effective? in 
street use. Since our tost. Ford has 
introduced iho GT with a four-shock 
rear axle and a more powerful version 
of the VS. which should make the GT 
markedly faster than the $VCh 

5U1L the Mustang GT was way out of 
its league in this group of cars, and our 
testers resoundingly voted it into last 
place. The problems are primarily sus- 
pension-related . 

In a nutshell, the video game steer- 
ing is much too light, with no road fool, 
and it wanders badly. The front suspen- 
sion has too much compliance, not 
enough travel and improper geo met 
Ties, so that rough reads Induce almost 
uncontrollable bump steer. The rear 
end is vary light and undershocked; 
thus, gross slides and axle tramp are a 
way of life. 

The VS makes more power than the 
chassis or bra Ices can handle, and on 
Lime Rock's smooth front straight It 
was literally impossible to keep your 
foot on the throttle as the car bounced 
up and down and darted from side to 
Aide. Our testers' comments Included 
"This car is life-threatening, 1 1 "danger- 
ous in the hands of an inexperienced 
driver" and "a real kid-killer." 

Our unanimous advice to the Ford 
Motor Company: Put the excellent SVO 
suspension under the GT V8 and forget 
about the 2 3 Turbo. Ford could sell 
that car for $12,000, and have a worthy 
competitor for the Z-2SL 

The best s ports car 

It's not the new Corvette, If you have 
$10,000 to $1 5,000 to spend, we'd say 
buy a S-28 Comoro. If you con swing 
$20,000 to $25 d OGO r put your name on 
the waiting list for Porsche's superb 
944. If your accountant is writing the 
whole thing off anyway* gat the Ferrari 
308 GTSi/4. If your wife is going to use 
it, too, see if she doesn't think the BMW 
333 CSi or Jaguar XJ-5 isn't the most 
wonderful car she's ever driven. And if 
you want to own "the best production 
sports car in the world/' there is only 
one test — the Porsche 9235, M 
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ULTRALIGHTS 

j ji ltocJ /jofn jMPtf-fl 98 } 

today, but it was the first. WW1 fighter 
to mount a ferwaohflri ng machine gun 
synchronized with the propeller and 
proved so deadly the! it became known 
to Allied pilot e as the dreaded M FoJcker 
Scourge " It was also the plane in 
which German ace Max [mmeimann 
developed the celebrated Jmmalmann 
Turn — a deceptive ha! Hoop with a roll 
to upright at s ho top that enabled a pilot 
both to gain altitude and reverse direc- 
tion in a single, swift maneuver, 

The Eindegker and Jenny replicas are 
both historically accurate with only 
minor concessions to modem ameni- 
ties. The original Ein decker used anti- 
quated wing warping Tor roll control, 
whereas the reproduction employs 
spoilers operating as ailerons For added 
maneuverability The Jenny uses spoil- 
ers in place of the original's ailerons 
because the/ re more effective at low 
ultralight speeds and produce no ad- 
verso yaw (negative turning force). 

Both replicas will b« availably Hi kits # 
the Jenny for $ 5,500 und Uw EludeukMT 

for about S5 r 500- Both are also the first 
In & plartn&d series of authentic repro- 
ductions that will include other historic 
warplanes in ultralight foim We may 
even get to see the Red Baron's Tri- 
piaiio mixing it up with a Sopwith Cam- 
el or Spad. 

The ultimate ultralight? 

To see just how far ultralights have 
come, you have only to look at the NAC 
Dream, a startlingly realistic lii-g^ar 
cabin plane that, from a distance, might 
be mistaken for a $40,000 Cessna, Its 
3 2 -foot wingspan is, in fact, only inches 
shorter than that of a real Cessna 1 50 
or 152. 

The Dream is the work of Jim Bede, 
noted designer of the famous though 
financially troubled BD-5 sports plane 
Of the surly 1 70'S Now Bede is back with 
what he's convinced could be the ulti- 
mate ultralight — an affordable plane 
that anyone can fly, much like the ley* 
endary Piper Cub was intended to be 

half a century ago. 

Uke pest Bede creations, the Dream 
is LMummud with sophisticated engi- 
neering. Slots in the leading edge of the 
wing channel airflow up and over the 
top. providing increased lift at high 
angles of attack and delaying wingxip 
stall This keeps the ailerons effective 
oven when the inboard wing sections 
stall out — a safeguard sure to be appre- 
ciated by untrained pilots who may not 
recognize whan a stall is coming. The 
slots do generate some drag, but who 
cares in an ultralight that can't be legal- 
ly flown faster than 63 mpb anyway? 

The ailerons have a 2-to-l differen- 
tial, moving up twice as far as down, to 



minimize- adverse yaw. There are also 
spoilers for killing lift when you don't 
want it. Their control lever is positioned 
so it can bo reached only by the same 
hand that works the ihiunJe. Thus, you 
can't accidentally operate both spoilers 
end throttlo at tin* same lime— a clever 
idea. The gas tank is located right on 
the center of gravity so there's no trim 
change as fuel weight is burned off— 
another thoughtful touch. For power-off 
snaring, the prep can be disengaged so 
it windmills freely to reduce drag. The 
NAC Dream will be sold ready to fly for 
about $7,200 

StaJlproo f biplane 

Another new ultralight that could 
easily pass for a real airplane is the 
spectacular Sorrell Hiperi fight, a fully 
enclosed, negative- stagger biplane that 
recently won the Experimental Aircraft 
Assn.'s Best New Ultralight Design 
Award, The negative-stagger arrange- 
ment- — lower wing sat ahead of the 
upper wing- — provides superb forward 
and upward visibility, especially wgL- 
LUfnu in steeply banked turns. Ii also 
pennies u nft wiuy to nrauiiii flying ullur 

the other stalls out, reducing the dan- 
ger of a full -fiall condition In much tho 
same way as does a forward-mounted 
canard. 

The Sorrell Hiperlfght has hull-span 
ftapartins in the lower wing, is powered 
by a 28-hp engine, and will be sold 
completely prefabricated for $B P 50O or 
as a kit for $6, 500- 

In fairness to others In the ultralight 
movement, fit should he noted that not 
everyone agrees with the ne w wave of 
realism that's sweeping the scene. 
Some argue that ultralights are not air- 
planes and shouldn't try to look like 
them — that their charm lies in their 
quaintly graceful, gossamer quality, 
and never mind all those wires that 
hold them together. In any case, which- 
ever way your sentiments may lean, 
there's plenty of room for all tastes in 
this, the biggest-lKKHTuripg phenomenon 
in sport aviation history . 

Now along come ARVs 

Meanwhile, another new class of 
sports plane is also emerging — the so- 
called Air Recreational Vehicle, or ARV, 
Viewed as the next step up from ultra- 
lights. ARVa are true airplane, subject 
to FAA regulation , but restricted to a 
maximum weight of 350 pounds. With- 
in this limit, they can be as fast and 
wild as your engineering ingenuity can 
make them. 

The idea behind the ARV formula is 
to combine the low operating cost and 
structural simplicity of an ultralight 
with the higher performance of a real 
airplane. ARVs use essentially the 
same small, light, economical engines 
fft mw turn ft> page J3 ftJ 



Do -it- Your cell 



WOODWORKERS 



You can build it 
cheaper than buy it,. 

You can restore 
& refimsh it 
cheaper than hire it! 



Here’s / &S 5 ^tine^ 

every- 
thing 
you 
need 




CONSTANTINE'S 

Woodworker Catalog 

IF YOU Are at all lunjy w|iti loolS— Of willing 
in 1&AHI in my i|(|n^bcft r i ihc modern -dij 
vyy to SAVE rnnjjrkriMr futon of ntutey 
Build whi) y cru nee d. RtiinrE nnij rrfimsh wlni 
you own, 5a op r«cnf project. 

Bvcfylhuig you n«4 -due woods. itnWi, 
iptrijli* teak. wood finish^ afu 3 how-lo guid- 
■JKI'-CU he ordered h> rnnil from CoBstan- 
Iiew. Rend Itii* pirtii! UsL of CATALOG OF 
FEUS: 14 kiiult of cabidcl A fuffttcurr wwds, 
?Q vfntffi plus Ifl ftehiMe ffifr 

beat up or unpiisued ftitrunift T* inlays, 5V 
honten, serving fotodu, | \x carving -loob A 
clinch., 12 uphvblerv iwb A essentia]*. 59 
tfainpc JJ finished picture ntuld mgi, 72 jimp 
peiti, SCO plan*, 9* hi*Wri & hooks Kiitften cabi- 
net spa Le-ifiv-rpi, citvhI molding, drill Iliach- 

menD. carbide tiw Kades. 

ALSO: cun, fiber tuih. rr*l Fcnod A 
■ak a hardwire, ludn loci*, hinges, puifck 
ticiiLcbKwa. Soisll’boi biwe Framing damp*, 
hoouO thread lor loob. a ogle-entling j ig, circle 
cullfi. veneer u*. bow saw, jnjit curcer, msler 
trimmer, deep*lkhs*t fm Turned, arvtd, 
^ulrc^iper fumilun legs, wood howl jc« 1 
K.ali. game boards. gpiiir. Ia*>f 5 vmh. fumilldre, 
tlttiJcL, m(T« m ill A pepper mill 51 idkng A re- 
volving. hdwc Plm page after page of uieM 
product Tor shop, home uil mEli 

20 Beautiful Wood Samples 

Aeccpl itatrtt* ipowttHfWe ttfettica flf 
□rful Hi: hit [rabrJ i lru i u, n-rh L« 

Eo EdfliHh fine woodi. Use u ordeneg emW?, 
Use In cnft"wli, M'wdinrtlqg li iftprt foa 
wlm JM Iimiw jTqpr woods. 



CONSTANTIN! Ym I«t2 

BSS1 EiMchmer Road. Rra*%, N.Y. 10461 

D Send mr Woodworker Cmloj.. SI netted. 

□ t prefer Cx*h>| „iil » W«Mt (1 

(Khwd, Send ZS wood mtctn Fbtun ifhh! 
the Idrnllikd. Usrful when mileUBgj 

nimlrtg A Ok EkKithniL 

11,50 irfsode# no On I mining order 
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ULTRALIGHTS 

(CflfiEjnuett. frurnj^n ljiS} 





The REX 2000 is one of Ihe finest combination 
woodworking machines made today and it's priced 
below com petition With over 40 years of "Old- 
World' 1 manufacturing excellence you ere assured 
a machine that is inspected and tested then rain- 
spaded and retested to ensure balance, smooth 
operation and unexcelled accuracy, The EMGO 
FIEX 2000 will stand up to years of cabinet making, 
remodeling or any woodworking and we stand 
behind each unit with the most comprehensive 
buyer protection plan available in shop tools today I 



The ONLY combined Jolnler-Thicknets 
Planar with: 

• 30-day Free Trial • 

* Lifetime Maintenance 



Call: 1 - 800 - 841-0626 

In Ohio 614 / 445 -S 328 



EMCO woodworking products div. 

MMWM 

CORPORATION 



Dept. PM- 14 H ■ 
P O Bo* 07624 



2000 FairwooO Avenue 
' Columbus. Ohio 43207 



Walnut Clock Kit -$22.95 



Complete 

INCLUDES 

Qu*rtr 

All Pr*-Cu1 
Wood P*n* 

Srjaai Finish Dial 
Dial Gian 
SerpenUni? Hartda 
All HounlJog 
HafdWW 

Vf£ — con^r^i ia fmvsheo 

Ctocfes Wa; wtait j' JfflQ QQ and ms 1 

r/iV." fhij t^a.,,1 I .1 Solid Witmil bracer 6fsn.i 
ip- lull 6 ip hi hQijri Wood perla jPTt co-mpl M*l| 
prw-cuB U 1 1 fc Ac r. tlIp Ouarti friOv^rtenl r^jfiji 
,ytvc gi(i^ on urngin 44 bo'ie+v i incUriSed I 

Ho. 13-66 Wl2 C'omp:oTe Kn ■ ONLY $22-95 

p-i:n tl H> ih'ppinfl arvfl Fuinqi-Agi 




ORDER TODAY! 1 -31 2-5M-HM 

pht tn i 1 < ivHrome 1 rnmm 
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i i f4TJjhV'(r SrfrTlJiwi 

ClOth Kilt 
Oturli Movements 
Clock Hardware 



LhtJud*£] wHU Oil' .wijaiiijf fc^fut-HI =f on roqumt 
(I GO to fK hr 111 =■« mjl 
^rrt'lfuMrnrTtcrp's CflTjisjTHni Situ- ^ 




Geodesic Home 
Kits. 



Affordable. Highly Efficient 
Ready to Assemble. 



A Mofller*y Dome a the tone Sor ala reason. i 
dnd all climates A bom* shit is &d&y eo atlcnJ and 
s^nple Eo bm'J Sivf up ta fcO% on btiilding t osts 
and up to SQ* on utAlEtffr 

Engineered! in kir term Inf iKe novife. firu, umt 
builder lEcady to assemble wih jB paita precut 
pendriikMl. loIoe ywJkI and llgnwejihi. 

Avttjl^lo In from under 70S [p Qvpr J5M 
«qu Mtt few with unltmn«j ft™ pUn idw Prkts 
start aL I300S 

Call or wrlle today for Monleruy Domes IDO 
p ate fofer Gautos A Whi B«jL of affordable 
kit humei 46.00 

c-i 600-321-2244 

Tot] Fr« Jin CftllfnmLi call HOD 33-6-44 5SJ 



Vce i wi/iE w begirt my Mnnteny Damn Bipmiiruri 
Pl^ta* wJ friy 10ft jMf* enpyof HCrflEiriy Hfcjrttwf £ el l 
rag I Flint Hoah Fnfloiirt 11 JA Ort 
□ Alta, pit ju to me the M(ml ttvf Dcmn B4.nr H«t* 
AtMrtibly M jnitil fer on iddllyiril II OQ 



Atom 

Otystiia/Olf 






Send To rtOWTEMT D0*l£5 

|>n1 Af>1 
17W ChiCigoAvr 
Hrversidt, Caltf *25^7 



as ultralights, burning less than two 
gallons of fuel an hour. Yet the^re 
more stable In rough air, can perform 
H^robatjc maneuvers that would be 
considered unsafe in most ultralights 
and, in some casos r boast speeds In 
excess of 100 mph 

Groups support ARVs 

While ARVs lack official status 
(they'ro not governed by arty formal 
body), they do have the support of such 
prestigious oigankadons as she Experi- 
mental Aircraft Assn, r the Aircraft 
Owners and Pilots Assn, and the Kevlar 
Drv. of DuPont. Some of the new 
designs the concept has stimulated are 
shown on page 9S [see New ARVs: ffa/f 
Ultralight, Half AlapJanel. 

One example of just how far you can 
go with an AHV when you put- your 
mind to it is the award-winning Star- 
Lite x a smart-looking, Sow-wing single 
seater that does a sizzling 1 ig mph on a 
tiny 20-hp engine. Its weight: a scant 
195 pounds, less than that of most 
ultralights. It not only took top honors 
in a recent ARV competition, but also 
received the Experimental Aircraft 
Assn.'s Outstanding New Design 
Award. 

So whether you want an airplane 
with tho advantages of an ultralight or 
an ultralight with the advantages of an 
airplane, you'll find a lot of exciting 
new choices coming your way. VM 



ULTRALIGHT' ARV SOURCES 

■ Atro-X: Lxphi ALrafefl Etarign [m:., Box 474, Sdn 

AnrirMj calif rtnfo pack I7l 

■ rtfrfiJiqu*- FskniHl VeffberYear Avunnn Sm 
1215L WKhrti*. K.in 07377 (iiifn pwi± %*} 

m And Fty nr . Lk$hl Aora Im: BIS EikXt 44'Ji, Eildu. 

No 0 fert45l7? r boiM. JJjJju 637tl IliiCu pack 

m P«h(pr Ko*U: FLSher FWina Products Inc . Pi 2. Pm 
£82. Scwth Webflwr Ohici 4S6BZ Unto p&k J5S 

■ Fofcfevr Etodmskwr The Airpl^rui Facinr^ Ijic.. 7S 1 It 
HrandtwEta Ato , Dayton. Ohio * 5424 [Infu pick 
S2] 

■ llnwy EMU KiWi: Aijrrtfl SpHlAJUvS. Box 3074 r 
Canyon Counrry CabE 93351 I i nfo pAck S6J 

■ J*nny: Ckrod Otnc^r A^roplKne Works, Far 
HMZ. Cdumbui. 0hic43Z]4 ttofo tuck S5>- 

■ NAC Drum' KjLujnal Awrr.rift Carp.. 1060 Vail ny 

PLfutfl . E i.-y uf rViusio, Pi 19406 

■ Qnwrt n w: Omni iveld, 10700 ScjuiJi Pn «way. Fon 
Wgrth. Tra 76 ho Emfn pack 1101 

■ Sortin' V jmfurrr AjTmtomi Micmfl»ght l|»c., 7654 

Eoc Acpm* Dr.. Sci*ti4*1n fcrpW. Sompial*, 
AiU. HSSBO iLnfn p*ci $51 
B Slr»»: Atlhnuc Sukinui Oi^ariLtoLLoiu Inc , 645 
3m An.. Nw Y«t N Y 10022 (info pack 12k 

■ Sky Pup: Spon Flight Fnofcne^Rng Irn . . Sos 3164. 
tjTjnrt Junavn, Colo 6 1502 Einfo pack SSI 

■ EU#: UltTPlft" Snojinfl EffT- 341 \ No^h- 

mmA Btb To irate. Pnmparm Rcock. Pla 33064. 

■ SPmfll Hiprrligt* 1 SOrrtIL Airtrtll Co. J062S TkJ- 
ley till S . Twiino Waif. 9SS8Q Onto pack 5 101 

■ SUr I Jta; aT ir Lltc Aircraft Co.. 2219 Oranqe Bl«- 
rnm. 5*n AxitonkiL Tea;. 70347 tlnto peck SE1 

■ Sun H*y: Sun Ibiy Aofuft wo Cuip , Bu 1 1 1 7, Nop- 
PUIBO, [fid. 465 50 

■ Top* Seoul. Ttipo Aircraft Co, 1401 DEfthnni, 
Oxoud. Ceiif. &3033 (Info pack (61 

■ Zip per CLl Clenry Alftnfl Com ■ Sun* 100, 
6600 Worth Umwt. OkUiEKKiu City. Okie 
73116 

■ Zippy Spxl' PlaJjin u lift liu:. r 435E Nkrrxn^i Hd, 
frmY, Ohio 44061 Clnfb peti $61 
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Now Anyone Can Afford To Fly His Own PersonalAir Vehicle , Legally — Without A License/ 

STOL UIIRAUCHT 

These Are Not " Pipe Dreams" or Prototypes, But Production Models You Can Buy Today. 




During the past ten years, a. lol of serious 
research and development has been done on 
tomorrow's recreational/corn muter aircrafi 
technological tHfeahiheoughs Have 
led to the manufaciure of toese excising 
vehicles today- Fortunately. they cosi no 
more than snowmobiles or motorcycles. 

TECHNOLOGICAL INNOVATIONS 

Aerodynamic, structural and propulsion 
systems innovations have red to the design 
and production o! over 60 different STOL 
1 Short Tflhe Off and Landing) airtralt These 
revolutionary machines, called ultralight air 
vehicles, are controlled by three^xig 
aerodynamic systems. NASA and university 
developed airfoils as welt as new materials 
-graph ite/fibergraSS/epOxy composites and- 




Ampfabiom 'SvnRap' USW jf/Vanofref compos to 
consfjuchofl. s/oflj wilt* vffNjLPa iwodyn *mic& 



DuPonr Kevlar - made the new technology 
possible Refined rotary, 2-cycte and 4-cycle 
engines have been buitl for the airframe? 

The successful development of these ve- 
hides, together with engineering analyses, 
load tKTS. computer aided design studies, 
wind tunnel tests, and actual Might testing . 
has led lo I he creation and opi imitation of 
lightweight, compact air vehicles tor con- 
sumer use. 

BREAKTHROUGH IN PERSONAL 

transportation 

Mosl Importantly, ultFaEhghts need not be 
registered, nor do you need a ticenae to fly 
them. These vehicles are not only very low in 
cost, hui else the easiest to fly. Many can 
takeoff and land in less than fQG toot on land 



and water, instead of wasting time in traffic 
}ams, you simply Hy over them - a feel bresk- 
Ihroogh in personal Transportation 
With foldable winga, the garage becomes 
your hangar Many owners actually fly from 
I heir haCkyArdS. Furfhsrmore, Ihefie vehictOS 
are very inexpensive lo operate, end bum 
regular automotive gasoline at miserly rates. 

The various design e available will suit any 
aesthetic appeal and performance require- 
menls. You can either build thwn Irom kits, or 
simply buy them toctery-buHt They can be 
purchased and flgwn by anyone. Personal 
flight is no longer just lor toe rich. 

TYPICAL SPECIFICATIONS 

Cruise Speed 30-63MPH 

Rate of Climb 600 - t£Q0 FPM 

Takf^ll Distance UM FT 

Undifig Speed , ...... . 25MPH 

CeMIng HOOT ■ 2i .000 FT 

Range 100 - SOT Mi 

£fnpty WetgM . . . . Z&J LBS 

Pay lq*d 250 LBS 

MORE DETAILED INFORMATION 

These wishing further information on these 
revoluiionary vehicles are urged to contact 
Ultralight Publications. Inc. In cooperation 
with Ihe industry and ALA MerkcwskL AE 
j Ultralight Consultant , the corporation has 
produced three authcritfttive, heavily illus- 
trated books. Learn about the dramatic 
impact me new vehicles wHJ have on trflvel. 




Mifctetl IB- to - wJdp was f o*r#tf fto iV# vy 

It'S fJ3f Arttf vwy futit efficiArlf. 

Volume one, AfrtmfT, describes 

over60riewmgchpnes,EixFudlng ihe 
SunflBy, and £MD. IITs 336 pages contain 
over 220 photos, drawings and graphs, with 
compare specifications, Loam how-io fly, 



and where lo see itiem demons! rated 
Volume two h Uttmlfght FMght, explains the 
new designs, their aerodynamics, perform- 
ance and handling. Trace the lesdnattog 
history ot ultralight develop ment. (206p/i SOi I) 
Volume three, Ultrvtiyht Propuktorr. covers 
the design Operation and maintenance ol 
the newest powerpiant systems. Reviews 
Over 20 different types. (1B2p/225i^. 

AN OFFER YOU CANT REFUSE 



All three titles are a must lor you to be 
properly Informed In tois exciting new tech- 
nology Order all three, and save almost 33% 
over toe single volume cost Order by mail 
with Our handy coupon, or use our TuW Free 
tfoNtot, l-7£?7. Discover what toe 

new air vehicles are all aboul. Order today! 



Ultralight Publications. Inc. 

One Ultralight Way, Dept 223 

R.O. Box 234. Hurrtmelslown, PA 17036 



|tL£! P=wie ruih pw lFi* hguta- CNac^M Dfll™ :| 
I undnrtmd in conns un«5i^r a W-tfir. mort¥V“bJcki 
l-guwanlee. Order tf Mw fwrwAHf (A fpfC cwvl 

I Of tw Now CttwtnQ Iwudri Wilfri Mk^ fcritei ) 



I 



I *s*w wjaorr mi pnon all thmc volumes* 

iO Bfl.® rUL Aircrall Flitfit & Propui^r. ■ QuaMy Paper 1 

P $39 ^5 i\A Aircnn - Ctolfi F Itghl S ftflpuls ion Pape- 1 

I -pflOEA AHV SOOk ENPrviOUAl.Lt AT FULL LEST* 

nSISftilJL Aircraft Pippin S£2 SUL IWflft CttPif 

JO in 96-1UL Flioh* - Paper! □ ill Sfi IUL opuImw - Papei I 

I Total amount ftjf Hum Otffrrttf $. 

| A3I ■grtfor* mrHf ffld hinflllnfl 

(ovefsem thlppJng •irmjHI] 

(tOTj 

I 



2.05 



AL ENCLOSED FOR ORDER 



Huh 



hddrnt 



:C+iy.aiJi*.2ip 



| Signature 

I# 

■n 



.□Mun«rCap3 CV'jfl □ArtiExp 

lodffjl hwn TOLLFKEr l -K 0 - 4 * 1 - 75 Sr. MC Vftaor 

1 rtmEK flffOUrflKirOp^tOf CAHWOfansM 
|&>fy HQCGQtt* ThMyOrrMofi+y-a** 






1 tOf GA HW O T I fi 3 w*r q u m.1 

•I 



ORDfff DIRECT f ROM THE PUBLISHER 
AND SAVE SHIPPED IMMEDIATELY! 



CeSyngm ■ tW*5>Y ire 







PSSSSSSSTH! 



The Most Affordable 
Helicopter In the World! 




Th* DiMuti ol aiming you i wm 

with Ihe ap«d pry3 I G{KE**|m helico|*Br (boH 

, r H>i 'h#*H£4RU| n h art* The EaoC j a HJ-w+t 

(»ji m design Ei^ylmrig R QbrfMKf trr drua.Tri u* 
^ir(xiui;inr^ in p hghl fctfCDp'rr r. 511 t*? yui^i , Uf 'iiyrn 
■m IPian you would ci-peCi TfM lh* F*»1 Eta#-- Order 
no- HULjfi^lly illba<rat«r information pnc^Ji-je piirng 
iyp -puiof briKhurff id *ilh*P lamnui 

fawgAs-1 or 1h* all new RotorWay !kk ipcfcirwa* 
Slop O^ alefl dHtcnplion td [■** fluiOrtWay rrpgfjm 

irum-ww erAw^iga a ealnrlul ?4' a 36" pMn tiff 
taw pi jH many AiriOWitonil ^lPorm*- 

Ikpn. OFiDftft (felAlIl and ■ tes»*l pffar 



Credit C*fd Calf — ToU-Frm NCWIII 

U 5 LffiMJ BZ4-TSW OP* 1M 

Alao-tA VH3 Miw^ii (Sffih §34-7319, Of* 189 

Chprg* to VlS*. AmwcMft 

EupfaSi* 

t?»3a 

Sonataftt 

□ Eih i £C 0 fpi*a iniormaEiDrr 115 DO 
1S35 00 iverseajE 

G trtt Oftly St5 00 <525 DO (nrfirtt^l 

NArf* 

auty&Ecup — , 

Add^ei* . _ 

G4y lip 

ROTQfl WAY AIRCRAFT, INC- 

T411 *r OirTWhXV ChB/wllw A2 652+ 4PM I 
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Build This Clock 



KU ptices slati under 



$60 

Indutirw fftovemanT, 
dial and hardware 

•to it-yoursed preeut 

case kits 

♦Solid tiaidwoodi 
♦Sa Mery quartz move- 
ments 

• Wholesale prices Ip ais 

* Money back guarantee 
•Prompt shipmefli 
•Quality roi more than 

a lifeline 




We also carry a ftu go select ion pi quart; and 
mecbamtaE movement, dials, hands. Hard- 
ware, Urals, Qic to meet All you? dock man 
mg needs 1 



l^i 



Call (414} 248-1150 



E 



Or Writu 



|/| frji DEPT. PM 14 

liLULKI I P.O.BOX 639 



LAKE GENEVA, Wr 53147 

I'Ou m»r inetuO* tl ID' l»V ClMD CaiJKOfl mj’linj 



FREE CATALOG 



ULTIMATE TELEPHONE 

fCootoruod from paj& JG^P 

tkm. ITiair range can vary from 100 to 
1.500 foet. depending on the antenna 
system used and weather and atmos- 
pheric condidans 

A typical portable is the Uniden EX~ 
2WQ It has such features as last-num- 
ber redial, which allows the phone to 
keep dialing a number if it was busy the 
First time; high and low volume, so you 
can hear conversations in noisy envi- 
ronments; rechargeable batteries; and 
tone paging. It also allows you to cancel 
a call at the push of a burton. 

These features are common to most 
portable phones, although some have 
other bells and whistles, such as fre- 
quently dialed number storage and 
intercom capability. Another common 
feature is a battery-save option, which 
places the phone into Jaw-power mode 
when it is deactivated. 

Portables do offer a great deal of con- 
venience, but have two primary draw- 
backs — limited frequency space and 
the potential for piracy of your tele- 
phone service. Although the Federal 
Communications Commission is acting 
to expand the number of frequencies, 
portables are still limited to five chan- 



nels between ] .6 and I .0 MHz and five 
channels in the 49 MHz bands. 

With so few channels available and 
with hundreds of thousands of porta- 
bles in the hands of the public already, 
these frequencies are OveiCtOwded to 
the point of burning. This can create an 
interference problem if you live In a 
neighborhood where there are many 
portables. Vou may hear conversations 
you weren't expecting when you acti j 
vate the phone. Although the new fre- 
quencies should help alleviate this 
problem, the manufacturers are also 
taking stops against it by providing 
alternate channels to which you can 
switch at the touch of a button if inter- 
ference is present. 

Further, in the 1 -6 to 3 MHz band, 

electric motor noise, power line noise, 
AM radio station and other forms of 
interference can raise havoc with 
reception and transmission. The now 
frequencies should help alleviate this 
problem. 

Of more importance to you and your 
phone bill Is piracy. In some oties, poo- 
p to drive up and down the street with a 
portable phone handset activated, wait- 
ing for it to find a waiting base statton. 
When they hear the dial tone., those 

(nww turn to pjrje_ 1 42} 



Ma Sets TTie Kids Free 



lantuuy 1, 1SS4, wtil be a momentous 
" day. Bigger than New VeaKs. the 



Super Bowl or the Hwe Farads. It s the 
day Ma Bell breaks up and passes into his- 
tory, wrtli ATAT and seven independent 
telephone operating companies to toko her 
place. 

Although It msy strike you as smoothing 
that's hr*n4-rww ff St m m\- H realty began to 
the Into 1960a as the Justice Department 
looked into Mb's demnont position in the 
marketplace, Thi* action began a iertg. 
drawn out court cam that was settled two 
years ago. That settiaumvl Initiated the 
breakup of ihe phone system into compet- 
itive units. 

U wasn't really noticeable doting much 
oflPBl and 19B2 Decern the phone com- 
panies. AT&T and the courts were 
Involved In working cut the problems of 
the Botttemeni . However, about the IjsoIji 
nirtg gf last year Lt started to been me more 
Dflticeqbte, especially in the consumer 
market. 

Instead nf just uqjmg pwpl* to "reerh 
eld and touch someone," AT&T began 
copipetittvvJr pushing telephones. It 
wamed you to ’“own yeurowu phone/' We 
were also given the option of purchasing 
the phones already installed I* ow homes. 
(We have bad the tight u> tie our own 
phonos into the phono system since the 
C&iterphooe detieiun of 397T.) 

But this advertising is just the Up of the 
iceberg. For starters, the way we do bust- 
□tiss with the phone system will change. 
Wo long taken ?wvi« on tiw phone 
sysuirti for granted, but now wo writ) bo 



facing large charges for service calls 
(tome hare speculated 45 much at $35 to 
$50)t And instead of having a friendly 
servteamAn appear to help with a problem, 
wo will probably he advised to A) bring 
I ho phono to a service center or B3 cedi 
AT&T. 

The sctiJemem splits: the responsibility 
for phone service AT&T coPttoli renting 
and service of phom and access 10 Ldd g- 
distffiixs service, whilo the local system 
retains control owr the phono iSnos. This 
■crefites an added layer ihrough which the 
customer must wade. 

Further change? wtl) tomu m Our 
monthly phone bills Whao AT&T con- 
trolled toe whole shew, long distance ser 
vie* subfiddixftd a great daaJ of local wr- 
vi». Heswbvbt, with ths thang-es, the local 
phone companies ore deprived of this 
Source of revenue, rosutttng in an increase 
in local service cIh^ps. Busini^tos will 
fere a monthly ace mss charge. 

Also, ainrethfire are now shaip dividing 
tones to servwe wwrsge, form servicsv 
wo haw takfin for grented suth aa unhm- 
ited intmtste caUJng may be drastically 
curtailed, at will spatial cress-area cod* 
plans. Further, the phone company may 
re isa the cost of the 10 cent call and may 
flHmkiate s&vlra in unprofitable areSS- 

A s you cod sml thara ora some changes 
ahaad. 

On the htighm tide, though. W* Can 
probably expect a decrease in long-dls- 
canoe phone ratas and easier access to 
Jottg-disLanre sorviops such as Sprint and 
MCL — AfS. 
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More and more Americans are turning to wood and coal to reduce 
their heating bills. In homes from Maine to Montana, thousands 
of Consolidated Dutchwest stove and fireplace owners are 
saving 50% to 70% and even 00% on their heating bills. Comfort? 
The kind you used to take for granted. Start saving this year. 
Send for your FREE catalog of our complete line of cast-iron 
stoves and fireplace inserts today! 





A superior sloie Our biy, alFcast -iron Kede r Lit Ct jiivect ion 
heals SjtfOO to 12,000 cu. feet H stoking from front and side 
lb bum a lull toad of 2T Logs or 35 pounds *A coal. Conversion 
from one foe! to (he other lakes Jess than a rclmite for k>ng hours 
(t() wiih wixhJ, 2(] with coal) of clean, efficient combustion. 
Efficiency built rlgjil In- A sealed convection system mnvi^ 
air frtK?Jy around the firebox, and a IGCFcfm fin (standard on the 
insert, uplional frceslaiKling^ bootfs airflow fivefold. Flue outlets 
lop & hack Let you install the slave in front ol the fireplace, 
inside ii, or free standing. Other features: shaker grate, ashbirs& 
ashdrawer r baffle, dial^ontmtied primary & secondary airflow, 
solid brass trim, glass viewing windows, and screen for 
itpen 'hearth burning. 

Catalytic FeiieraJ- And now, wp offer a Federal Convection 
equipiK^d wiih the Corning' Catalytic Cambist** 1 for cleaner, 
more efficient burning of wood 

Stoves can be delivered right to your door anywhere In the 
continental USA. 

The federal Convection ran be in stalled free standing, 
or as a fireplace insert. 




Iffatptf Write or Call Toll-Free 

A \ „ 1-800-225-8277 

0 II ten W6St 1 n Mass «W*a7-7474963 



Get The Facts Before Y(*u Buy! 




FREE Stove & Accessory Package! 

{fur aiEUjtm'rs sav if s ihe mast ampwhviisfw 
LikTBlunr nl its knid! Each packflRP includfs: 
r Tfce Si oik- Jft/yvfi Ctii£te m — U 3 u 5 l.Mlrrf A 
i : '[party written * What to took lor ■ W|^| In 
tNiok mil for ■ m full -rotor catekw T 

Answers tn die 3b -mtHMrflen-asked rtove 
i , {ueslions-Lffkf Inn man! 

□ I 1 lease ru*h me my FREE 
information package. 

Nam? 

Address 

City Stale Zip . 

Qur FnmmiN Cut-Iron Kettles 

Handsome Rrwlullfl^ry 
War-era ku!l lev humidifier^ 
planlen! 31). day money -back 
guaranty! 

Please send: 

□ 3<|t. cist Inm kellies at 12995 ppd, ca. 

□ 5 qL cast iron kettles at £36.95 jipd, cs. 

□ 6 qt. tul-lron kellies at £3795 ppd. «a. 

1Frh[*i Inrhufr dHhnv ^ny^finir nil miLiihJ iwhl USAS 

1 enclose p ay men! by: □ {’hevk- M.fV 
tIVjsa O MasterCard Exp, Pate, 

Card Na 

Consolidated Diitchwesl 

Bo* I0IV, Dtpc 4PM I. Plpm»th. UA C2W0 
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SOTZ 

MONSTER MAUL 



FAST'H EASY WOOD SPLITTING 

1-VtARTMUOFFIB 

|H v AT OUB DISK 



SPurriNs 



$ 24.94 



DELEVERED (INCLUDES TAX) 

LOWER PRICED THAN IN 1900 

OUR 27 th YEAR 



•Ends Ejrohen handles, st uck awes and 
flying wedges 

* Hardened splitting edge lasts and 

lasts. Resists dsforming. 

•Spfils most logs \n one lick 

•No struggling lltllng heavy togs up to 
high priced power splitters. 

•No gosoime. no sei-up, no taKeacwn 

■Shape of head prevenls shaking, 

•Drop'em. saw'em stond'em up ond 
spUfern. 

■No gimmicks, )usT simple physics. 



GUARANTEED TO YEARS 
AGAINST FAILURE 

For many years, youVe seen our od5 
and read unsolicited letters tram folks 
Just like you. saying, how unbelievably 
effective the Monster Maui really is. 
Try a MONSTER MAUL At 0UR RISK! 
Within one veor, it you don't tNnfc It's rhe 
fastest, least tiring meihad of splitting 
firewood, Jet us know, and we will g?ve 
you your nnoney back, including 
sfypptng plus rfs guaranteed ogainsl 
faiure for KD years. 



weight: (Totoi weight 1 5 lb.) 

Price? $19-94 Factory pickup 

$ 24.94 Delivered to your door. 



VISA & MAST EF?C ARD -RUSH ORDERS 
CALL TOLL FREE 1^900-321-9392 
Inside Ohio 1-2^23***021 
OR SE ND CHECK OR MONE y ORDER. 
Sorry Mo C OO's 



Solz Inc. J 3643 Stall on Rd 



Columbia Slairon. OH 44026 



UNHEARD WORDS 

1 would like to say at this lime I'm at a 
Iosr for words where my monster maul is 
concerned. One of your customers de- 
scribed it well, “Find me a place to stand 
arid I'll split th£ world." One thing I 
never expect to read in the Sou News in 
someone ordering another maul because 
he wore his Out ! \ haven't had a chance to 
fire up my stove vet hut by following your 
directions it was a piece of cake. In this 
competitive world today it's indeed a 
pleasure to deal with a company such as 
yours. Your products are exactly as 
stated and your price* very reasonable. 
As for the guarantees, they ate ulmost 
unheard of elsewhere. I'm really baking 
forward to my npw cart. There's still a 
lot of firewood to be moved to the pile. 
Keep up the good work 

Charles Abbott, Absccnm NJ 

SPLITTING MACHINE 

I have used your Monater Maul for two 
years wish outstanding reside, I know of 
nothing that ran compete with this device 
In curly or difficult wnod-exCept possibly 
dynamite! Wood cutting would be much 
mcara burdensome if I weren’t able to split 
the big Rtuff in the woods SO I Can get it 
out much easier This is a real woud split- 
ting machine. ] think ] could out- split a 
mechanical splitter e specially if the wood 
was curly or knotty, f see you now have a 
lady maul for splitting dear wood and 
small stuff. So we arc going to order 
one. 1 feel if 1 can t split it. I'll bash it into 
kindling 1 Jackie E. Allen. Warsaw, Oh. 

CLEAN SPLIT 

I compliment you on manufacturing a 
splitting maul that exceeded my 
strongest hopes. It works like nothing 
else Ivo ever used. I used it on oak logs 
20" long and ranging up to 24“ in 
diameter, and It split them cleanly with 
one iiwing. It out ■performed wedges po 
much that I no lunger even bring wedges 
along when splitting wood. You have an 
excel lent product Your idea of incor- 
porating u steel handle, instead of thu 
usual ash, makes it a tool that I'm sure 
will last for my lifetime and my children's 

George L. Voss, Portland, Ore. 

HYDRAULIC CHALLENGE 

] have easily split several cords uF fire- 
wood consisting of white oak, cherry, 
poplar, and maplt,-, all with amazing speed 
and with minimal physical exertion. I've 
■^en participated in a ‘’Sport sman 'a 
Challenge" against a hydraulic splitter, 
against which my. ..maul proved much 
faster. My only regret is f have now sold 
the nmu[ to the owner of the gas powered 
hydraulic splitter, who was completely 
ama/ed by ii£ performance- During these 
limes of phony advertising and cheap 
workmanship. I am truly thankful m find 
a firm who i«? honest and sincere and pro- 
vide* quality products. 

David A. Hojnacki. Monroe. Mi. 

EQUALLY SMART 

l am pleased to order onu of your famous 
Monster Mauls, I have u*ed one \n the 
past and found it to be unequalled in 
strength, durability and eese of use Your 
ad -iavs there is no need to be a strong 
man; that's for sure, because I'm :i 
woman 1 

Cynthia Smith. Bristol, Vt_ 





PICKING THE BEST 




The wood you work determines the results you get — 
buying wrong can ruin the best craftsmanship. 

BY JOHN H INGEKSOil 



DIMENSION 
[EDGE GRAIN] 



KNOT 



BARK 



TIMBERS 



SLAB 

(EDGING] 



FLAT SAWN 
HOARD 



BOARD 



QUARTER SAWN 
[EDGE GRAIN} 



STRIPS 



GROWTH 

RING 



D o you judge Lumber by looks? Walk up to a bin of 
l X Ss and pick out the two or throe that p Lease your 
eye? If you do, you're in the majority 
When I built my first coffee table. I checked out boards 
by surface appearance, gram and color. I didn't know or 
care whether it was B&H, Sterling or Clear, h didn't mat- 
ter lo me whether it was western pane, eastern hemlock or 
cedar. Appearance should be important In any lumber- 
buying decision. Yet, knowing how wood is graded, how 
different species perform, what's commonly stocked in 
what sizes, and the way lumberyards will or won't servo 
you could save money — and still get you great wood for 
your project. 

Rough lumber is wood as it comes out of the saw, It has 
Loose fibers and saw-tooth marks. Rough wood costs a 
tittle less than lumber that is dressed 

Dressed wood is the rough lumber that's been run 



through a planer. All four of the long sides are smooth. 

Worked lumber is any wood shaped for a specific pur- 
pose. Tongue- wd-gtwve floorboards are examples, as 
are grooved paneling and ogee base moldings. 

There are only two basic kinds of wood: softwood and 
hardwood. Easily 90 percent of the wood sold is softwood. 
Cut from conifers (pine, spruce, hemlock and so on), it s 
the backbone of construction, most projects, home repairs 
and improvements 

Hardwoods cut from deciduous (leaf- dropping! trees 
like oak, maple and walnut go into Fine Sunil tun?, knife 
handles and cabinetry. As more craftsmen take on these 
kinds of projects, more yards stock hardwoods There are 
also many wood specialty mail-order sources, such as 
Albert Constantine, 2050 Eastehester ftd.. Bronx, H.Y 
10461 . 

Actual softwood sizes refer io the dimensions of 
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hn«t snram u^avtn! y ai wood 
dfli?tt trt?stlrtg JiOrtg It* gram 




Unround knot has surface damage. &ui Inciud knot it not firmly fluted. Ji'i 

It i tlgtii and weakens timbers very i it de. fotirwo ty an embedded fcransh stub. 







t pJM kiwi was cut nearJy parallel to the 
grain of the Drench. weakening board. 




f laughed knnt am outer section of 
tplst* knot th« separated near the edge, 



dressed lumber A nominal 2 * 4 is very clow to 2 m thick 
and 4 in wide when cut from the log Planed smooth, the 
numbers coma down to I J 4 - J in When yeti plan a 
specific project, always work with the actual difndhsmna 
of the lumber you 11 be using. At that stage, it doe&n‘! 

iiidU4.ii wIluI Lhf aIiumIcuiI sii'-s cuti, vuu t-cuv abuul vdmt 
you’ve got 

Measurements for redwood a jo different, but nh! by 

much. Clear, AU -Heart and ti grades are plained w the 
Same ri Emanations as other Softwoods, but ttare are two 
exceptions A 1 1 in thick redwood board Is surfaced to 
! '/n in, and an 8 -in. wide board measures 7 : ; in instead 
of /• i in. A garden -grade redwood 2 4 actually mea- 



sures l s /tfl x 3?Ae m. because it's shaped, green and 
shrinks as it dries 

Hardwood usually Is n« stocked in easily identifiable 
sizes at the yards, but check the mailorder houses. If local 
yards stocked l-vim boards, two buyers a year might ask 

fui ihuiu, A ^IdmhiU 1-iiir hu-cud mjj lw to scurfy 

many customers requiring differing thicknesses 

Lumber is offered in numbered width# and 

lengths. If you warn a 1 *7, she yard will rip a 1 *B, 
charge you for the 1 ■- 8, acid a culling charge and give you 
the sliced-off strip— or you can lake home the 1 * 8 and 
rip it yourself 

Charges lor cutting or pLuung are not consists At Some 
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HitNuf tern a black, charted 

mirk Uul un usually be landed Our. 




Graft tet« bored by Insecu while nee 
wu alive weaken and mar t inlihed board. 




Pt uft pt te i b a scam or streak That 
horos or once held idld or liquid resin. 




Pock ire pockets of Cry rot In Jiving trees. 
They ire mostly In cedar and cypress. 




Wane li bark or mining wood along the 
edge of a board cut too near log surface. 




yards lack on a small charge for each pass through the 
saw or planer Others give you the first few cuts free, and 
some may cut to length free Suburban and rural yards 
rarely cut lumber to project specs City yards, catering to 
apartment-dwellers who often have no space for power 
tools, saw to a fraction of an inch. 

Lumber language 

A board describes any lumber less than 2 in. thick and \ 
in. or more wide. A board less than 6 in. wide is called a 
snip. Dimension lumber, the backbone of house construc- 
tion, includes pieces from 2 in. thick up to but not includ 
ing 5 in. thick, and 2 in. wide or more. Timbers aro heavy 




structural members. Their smallest dimension in any 
direction is & in 

Yards order lumber by the board foot There was a lime 
when you had to do the same, but now, especially in the 
big cash-and-carry yards and home centers, lumber is 
sold by the piece Grossman's, a large New England I urn' 
her chain, recently put S-ft. 2* 4s on sale at Si -53 each 
These were Stud Grade — you pick the strajghtest- 



Lf the size you want isn't priced by the piece, it's prob- 
ably sold by the linear foot. A typical recent price for No. 2 
Idaho white pino 1 * IQs was 80 cents per linear foot or 
59.60 for a 1 2 -ft. board. 

If you find a yard that does sell by the board foot, here 
are two ways to figure It: 1 Multiply thickness in inches 
by width in inches by Length in feet and divide by 12. 2. 
Multiply thickness, width and length in Inches, then mul- 
tiply the result by 007. Example; A 10-fbot 2x4 by meth- 
od No. 1: 2 > 4X 10“ 80 -12 = 6.7 board feet. Or, by 
method No. 2: 2 x 4 x 120 = 960 * QQ7 = 6,72— close 
enough. 

Reduced to essentials, a good-looking piece of wood 
grades high, a scruffy one, Eow. Top grades are clear, 
showing few liny knots or none at a LI. High grades have no 
checks r splits or blemishes. As boards come lower on tJie 
grade scale, allowable knots become progressively larger, 
and other imperfections increase in size. number and 
importance. 

Construction lumber is graded on strength as wed as 
appearance. It s guaranteed to perform as span and stress 
tables indicate. A 2 x4 graded stud may look like a throw- 
away, but, if it's officially graded, it will bear the weight 
specified for its size and species. 

When grain is important 

Graining counts if you're buying wood for a fancy 
project. Boards for an edge-glued tabletop must be per- 
feet Fim, you want good looks Second, you need a 
straight-grained board cut ai right angles to the growth 
rings in the log. These quartern ivn boards are more 
dimensionally stable as humidity changes A face-grain 
board, displaying long loops of grain on the widest wood 
surface, is plain sawn, cut near the edge of the log cm a 
tangent with the grewth rings. It may show pretty grain 
patterns, but it's more apt to warp or change size as 
humidity changes 

Grade marks are stamped on most iLLmensioiiat lumber 
and many boards. No particular spot has been standard- 
ized and it's often missing from top grades of finished 
Lumber You can easily sand it off if it will show on your 
finished project. 

As with anything else, wheel buying wood, shoot for the 
best quality at the lowest price, If a lower grade is suit- 
able. there's no reason to pay more for a better grade You 
don't need clear pin e a t S Z .00 per linear ft. for a toy chest 
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you plan to paint whan you can get No. £ pi ne Tor 99 cants 
or even No, 3 for 75 cants. Just seal the knots with a 
pigmented shellac and paint over them No one but you 
will know the difference. 

For small projects. check the pieces in the bargain bin. 
It will bo filled with shorts cut from longer pieces. You 
may find everything you need at prices reduced from 30 
to 50 percent from full-size boards. Compare prices, If you 
have a good table saw capable of ripping a 1*12 into 
three 1x4s, you might be able to save. 

Use longer boards, Say you need two lx 6s 7 ft. long 
Two 8-ft lengths of No. 2 pine might be $10,24 while a 
single 14-ft. length lists for SH-96. Given tho right equip- 



ment. you'd be better off gluing up narrow boards to 
make a wide piece. 

Be a Little flexible. If you have your mind set on Douglas 
fit to frame a garage, you might be able to get it easily at 
one yard, bui, not at another. Settling for spnice, also plem 
ty strong for the Job, could save you a long haul to get the 
fir. 

Spend a Utile spare time in a lumberyard Get to know 
what they have before you draw up plans for a project 
That way. you can avoid disappointment Besides, J have 
to admit, I get almost as big a boot out of wandering 
around a lumberyard as I do from poking through the 
merchandise in a hardware stone, You may. too. M 



How To Convert A Materials List To A Buying List 



M ost project materials lists are not 
lumbar shopping lists, You've got 
to translate the material list inio a oar- 

Li 3 .ua number of I * 1 Qs by sd many feet 

long, and so an. 

Converting the materials list taker 
directly from the plans into a Lumber 1 
buying list servos two purposes. It 
produces your shopping list and allows 
you to figure out exactly how you'ie 
going to cui and j.^sembJu the project 
Keeping in mind th^: wood is sold in 
even-numbered lengths and widths, 
swi making your list by writing the 
materials required for each part in OH*? 
column and the standard stock measure- 
ments closest to these number* in Hw 
second column Leave room for a third 
column for your actual order 

Usmg the in the- wall workshop tBuilfi 
FJlrf'f IfirTho-lVflil IVorltahopr page 1 26. 




Apr. 82J- as an example, you see that the 
first item calls for four hoards V* * 1 1 Ve 
X 7$ In The cJp&psi standard yard sue is 
V* x 12 x 96 in. f8 ft long) This goes in 
the second column 

The third column becomes youc actual 
order TTh 1 first iwo items are for V* x 
12-ilL. boards. You could order four 8 ft 
Lengths far (he first entry and three more 
for the second Or. you could Cover both 
with four 12 -ft lengths Compare prices 
At one yard, seven fl-ft -% * 12s cast 
£01. £0 ip clear. uil-hean redwood KD 
fkltn-drtodl Four 1 2-footers are S?5 20 

In all oases, group smaller boards for 
your order, remembering that it may pay 
la rip ^ wider board to make two nr mdre 
narrower ones. For example. % x 2 -in 
Stock appears In five entries. few yards 
stock ii_ Combine those into % X 4 -in 
stock und np the hoard s in your shop or 
have the lumberyard do It. — J JFf.J. 
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75 YE ARS AGO: January 1*709 



50 YEARS AGO: January 1934 



2S YEARS AGO: January 1959 



An Electric Trap For Moths 

The authorities in Saxony 
are waging a successful war 
against she caterpillar 
plague by means of a trap 
which consists Of two large 
electric searchlights or re- 
flectors and a number of 
power suction fans. 

Oil Well F Ire 

The greet oil well fire in the 
San Geronimo district of 
New Mexico burned contin- 
uously for two months be 
fore it could be extinguished. 
The oil was ignited on .luly 4. 
and a gas blow-out caused 
the opening in The earth to 
be widened. 



nPUlAR 

MECHANICS 



Japan's Great Passenger Ship 

The Pacific turbine ’TonyoMaru;' recently placed in com* 
mission by the Japanese, is the most modern as well as the 
swiftest vessel of all the steamers operating on the Pacific. 



The Piano-Harp 

The Dolcette r which is prob- on a k ey boa rd simi lor to t hat 
ably one of the newest mush of a piano The lower half of 
cal instruments placed on the instrument contains (he 
the market . i s a ha rp pla y tnrj piano port ion . 



Calculator Far The 
Chemist Gives 
Molecular Weights 

Serving the chemist in the 
same way that an adding 
machine aids the book’ 
keeper, a slideruJo calculator 
quickly shows molecular 
weights. 



Salvaging Lu Tine's Gold 

In the folklore of the little 
village of Tbrschelling (Hol- 
land). the story of how the 
pride of the British n&vy, "La 
Lutinft. rj sank during a storm 
in 1 has been kept alive, 
not Only by the knowledge 
that the frigate carried 
$12,000,000 in guLd and sil- 
ver. but also by the grum- 
bling of salvage crews who 
have made the village their 
base of operations. A new 
attempt to bring the rich 
cargo to the surface is under 
way. If this latest venture is 
successful, the salvagers 
Wdt a sunken mdsurtki iWu stand to reap a rich reward 
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Number Recorder For 
Phone Shows Calls Made 

All telephone calls are 
counted and the numbers 
recorded on a roU of paper 
by a number recorder which 
is used in Germany with a 
dial -Type of instrument A 
disc cm the recorder fits over 
ihe dial of the telephone 



Robot Prints 
Calling Cards 

A her inserting the coin, the 
operator turns dials to spell 
out his name and turns a 
crank. The machine deposits 
the printed cards in a draw- 
er automatically in just one 
minute. 



Stairway Tb The Sea 

In early spring, when the 
last of the mud has settled 
in the miles of canyonlike 
channels they have carved, 
and the last raw e&rth em- 
bankment has beaied under 
a new hide of turf, the St. 
Lawrence Seaway will have 
UuLumv a Gargantuan 
ilposaooaooo reality. 

TV Watches Tbts 

Tfclevfcon Is the baby-sitter 
at a Florida moccL A camera 
suspended from the wail is 
trained on the sleeping 
Child. A nurse sitting in a 
central control room can 
tend five children at one 
rime. 



"HurrleaneprooF 1 House 

Designed to withstand hurri- 
cane winds and tidal waves 
eq house on nine- foot -high 
stilts ae North Dartmouth, 
Mass. The stilts actually are 
part of a V-stnit foundation 
amended to hold the house 
in place against the impact 
uf luslmuj wdu?r 
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Helicopter Navigation 

In front of the pilot is a pic- 
torial map of the regular 
route. A stylus moves across 
the map, constantly show- 
ing the path he has flown 
The system automatically 
measures radio transmis- 
sions from a chain of sta- 
tions along the mute. 



Retractable Dorns 
Will Cover Arena 

Both indoor and outdoor 
Hvents can be staged in a 
new civic arena planned 
for downtown Pittsburgh 
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A FULL YEAR S FREE SUBSCRIPTION 
WORLD S FOREMOST SUPPLIER 
FISHING. HUNTING AND OUTDOOR GEAR 



Ftods H ad a fc.Lire-5 Boating 

Rdd Building Camping Bow*, 

riijni | hng SuppHpv Quldoor Clothing 

Fool^rtAf Kmvtrs Decors G»h& 



i OQS Salts ladion Guararilccd 



0 Yes, send m* FREE SUBSCR I PTiON 



•mhiSJ 



CUTV 



S'Alf - AF 

812-13* A ve. Dept. 878401 
Sidney 

Nebraska 69160 




| Ca&e&+ 





Buy oyr Dull Press Mil Titte al its tegular pmee 
pf 189 .&5 and get our Swivel Vis# lor S19.9S a 
savings S?0M {Plus 56 M Tor shipping in# 
pair.) 



DRILL PRESS MILL TABLE 
Maks precise pwilivfl movements Gl l^y W*k- 
piece in X artd Y directions far facing, alofling, 
nulling, and drilling -U51 like a full sue rmilinp 
machnne. S 1 ^' x 1^ waric surface, II* - 7" Iraver, 
stummum ocngrrutiKin. wtfn anodized. wl 10*. 
S63 95 * 4.00 SAH 
SWIVEL VISE 

Hokts wan pans to* tmn^j or machining. Swiwig 
3ei> tar cutting angsa& Has "V" grooves inlaws tor 
round pirns 3' Mod jaws, alum , frame a^d basa 
mw anodized, wl 6*. £29 95 + 2 50 SAM 
Ftw tatiest service phon# m ycnjr wder between 
1230 - 400 PM EST jnd ivs will snip it Iho n**t 
day Sorry - no toll free ng-n&er but witn aJI phone 
orders Irom mi? ad wa Mill ship t Free *h' Four 
fluls end mill 

SEND FOR FREE CATALOG- 

SA* MASTERCARD ACCCPTEfr s.ic'jde m n u mlm 
daws and agnail 

MtgFugiun ni*4cr*s dm^s9 attf * ¥ * ejwjs la* Satralactwn 

(puSTBnteeti ii yoj era ncH 1 ivh 3 pjaasad vnu pgr- 
ttiBe, y<nj m*y Wipn n far Atoll rp*i,nd 

M. J. LAWRENCE. INC. 

Dept. 104. P.0, Box 1K1 , Wiren, HI 40090 
313-7984518 





Auto Bucket 
Seat Covers 



HACttfftE WASHABLE 
FITS ATCY SHE DUCKET SEAT 
'£dJjjp s/ip-on M hock 
1 piece c onstructtoiy durable 
Warms in Hrfnster-Cbofe in Summer 
«*« FREE MATCtttPKi *tt 
STE&WVQ mttxi COVER 

*Ff*»A SvUd l^jtn. r*y. Brwn. Urry. 

Vrtnc VFgc 

iTN 900 stripe-- rutural. M*ch/TU* t*vy/T\uL 
wkie^irt. itDwv Seine . btHA/Hoyei er*:VTk:d 

For Order* CALL HOW TOLL FREEi 

1(800)82 4 7 888 

Ash for Oper^or; 1 

ORWRTfE TO 



VISION ENTERPRISES 

323 tople Aw,Monsey F PLY. 1OTM 

HoWcncrfirr 
Ada stj 4 c dr ioc.li iii 



ULTIMATE TELEPHONE 

t Continued 1 from pe gs 

people make many ummcoobla Jeng- 
distance calls and run up your bill. 

The portable- manufacturers have 
taken steps to alleviate this problem. 
Many new models, such as the Umden 
or Electro, feature digital or subaudible 
tone transmission techniques which 
prevent unauthonzed access lo a base 
unit. Unless the handset of the portable 
issues the right digital code or the right 
tone, the base station won't activate. 

By now. the Ultimate System is near- 
ly complete, but it wouldn't really be 
the ultimate if it didn't let you send pic- 
tures of the new baby or your new car 
to your friends. And— with the Robot 
450C color transmitter, a color monitor 
and a color camera, with the necessary 
phone line cou ple r you can do it 

Sending pictures across phones lines 
is nothing new. In fact, the news wire 
semces and many businesses have 
been doing it for year? But the 45QG 
now allows you to do it, too. You r lJ also 
need a well-lighted room and a good 
portable color television camera, such 
as those found with many home video- 
tape recording systems. Focus the cam- 
era on the subject of the picture, start 
the Robot and take a look at the monitor 
to make sure it’s what you want. 



Then, dial the number you want and 
let the computer^cotiirolied Robot sys- 
tem take over. It turns the electrical sig- 
nals from iho camera into digital sig- 
nals, representing ncx only the image of 
the object,, but its co.cn. It then stores 
the subject matter ki its memory for 
retransmission. When tha connection 
has bean made, the Robot turns the dig- 
ital data into tones which are compati- 
ble with the phone system, and tha pic- 
ture is on its way 

If your friend has the correct Robot 
receiver and a color monitor, he will 
begin to see the picture materialize? on 
the scroen. It takas about IftVh seconds 
to send one picture. 

To be sura you dor'K miss any impor- 
tant calls whil e you are out of town, our 
Ultimata System has a telephone an- 
swering machine. And Radio Shack's 
fluofnne TAh-1 ?0A if no ordinary unit. 
It provides for unlimited messages of 
unlimited length because it is voice- 
actuated. The machine also has a digi- 
tal readout which shows the date, time 
and message number of each cad. 
Actually a sophisticated cassette tape 
player, it uses separate message and 
answer tapes. 1c also allows you to 
make one or more messages. And, 
when it isn't serving as an answerer, it 
can double as a dictation machine and 
record calls as you make thorn. 



With all of this equipment in your 
home, it's really not a wise idea to leave 
it unguarded And if you have a Sensa- 
phone, you won't. A Sensaphone, made 
by Gulf + Western, looks like a large 
Telephone dialing pad. However, it has 
one big speaker and a microphone. This 
allows you to listen in on your home 
while you are away. All you do is dial 
your number and the Sansaphone 
answers and you hoar what's going on. 
The Sensaphone will even alert you to 
any problems in a synthesized voice 
when you call in. 

We could go on and on with our Ulti- 
mate System because the world of 
items available to tie into your home 
phone lines is increasing every day„ 
thanks to more competition. Suffice it to 
say r though, that our system could also 
allow you to cab people without lifting a 
handsel, via r memory man-dialer; 

which contains frequently called num- 
bers; put people on hold with hold mod' 
ules: and allow you to use pocket touch 
dialers- Or, you could add electronic 
phones which also act as calcula- 
tors, aucodialers, memory phones and 
elapsed l Line counters, as web as toll- 
ing you the time, date and number 
caftaL 

As you can see from our Ultimate 
System, times are changing in the 
world of telephones. fM 
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Reach for 
new horizons. 

k tt's never easy. But reaching for 
new horizons is what aiming high 
is alt about Because to reach for 

new horizons you must have the 
vision to see things not only as 
they are, but as they could be. You 
must have the dedication to give 
the best you have And you must 
have the courage to accept new 
challenges. 

> The history gf The Air Fonoe is 
a history of men and women 
reaching for new horizons, dedi- 
cating tiw?ir vision and courage 
to make our nation great. 

You can join us in our quest 
foi new horizons. Our pay and 
benefi ts are better than ever, 
with opportunities for growth 
Jk and challenge. 

Aim High! Find out more. 

^ — A See youi Air force recruiter today 
& or call toll free T-8(HM23-U$AF 
£ 1-800- 232-USAfJ. 

~ l&tter yet’mait in the card 



A great way of life. 
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OWN EftS gggOgTl PULSAR 

(ConUnu od Jmrrr page 103) 

and VW buffs — me among them — 
used to describe their beloved Beetles 
in the same terms that pulsar owners 
use today: "sporty/' "cuts' and "differ- 
ent/ 1 

Whatever you and l think of the Pul- 



sar's siyLmg. one thing’s certain: it's 
among the most glitch-free automo- 
biles PM has surveyed recently. It's in a 
league with such monuments to reli- 
ability as the Starlet, Cel tea. GLG and 
the new Thunderhird. It surpasses the 
Cimarron, the Maxima and even the 
semi handmade Chrysler Imperial - 
Over 67 percent of all Pulsar owners 



told us They' d had no mechanical prob- 
lems at all They couldn't evaluate their 
dealers' service departments because 
they'd never needed service. 

And the problems they did mention 
were the sort that owners of other 
makes usually pray for Example: The 
worst mechanical '"illness" that Pulsar 
purchasers could point to was that they 
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felt the engine slowing down and 
speeding up as the air conditioner cam- 
pressor kicked in and out. Mow isn't 
that awful? 

The next worst problem had to do 
with headlamp angle. The factory, it 
appears, aimed the Pulsar's pop up 
headlights too high in J 5,3 percent of 
the cases. That meant a quick trip to the 
dealer. 

More horsepower 

At the time of our survey the Pulsar 
was still relatively new to these shores, 
Mono of our respondents owned a iur* 
bocharged Pulsar. Why? Simply be- 
cause the turbo didn't become available 
until after we'd sent out our question- 
naires. That's especially noteworthy 
because 17.5 percent of the owners we 
queried, told us they'd appreciate a little 
more horsepower. 

Well, they can get it today, thanks to 
the Pulsar NX's optional Garrett Aifte- 
scareh turbocharger and Bosch L- 
Jetronic fuel Injection. These combine 
to add 31 hp and 2D lbs. -ft. of torque 
from a slightly smaller displacement 
version of the Pulsar/Sentra engine. 

The Pulsar uses the same power- 
plant, fwd drive train, floorpan and sus- 
pension system as the Nissan Sentra. 
its standard engine is Nissan's E- 
series — a t .fl-llter, carbureted ohc Four 
that's rated at 69 hp. 

Last summer, though. Nissan intro- 
duced an optional, turbocharged. 1.5- 
liter version of this same engine. The 
S95Q turbo package boosts horses to an 
even 10(X The turbocharged car also 
gets a recalibrated suspension system, 
a boost gauge, altered graphics and 
about two to five seconds lopped off its 
0 to 60 time, depending on which gear- 
box you choose. Both engine sizes are 
available with either the five-speed 
manual transaxle or a throe-speed auto- 
matic with converter lock-up. 

There's more, too, to the Pulsar line 
than just the NX coupe. For 1983, you 
could have bought a five-door Pulsar 
sedan or a three-door hatchback coupe, 
both with more conventional styling 
than the NX coupe For 64, the hatch- 
back and sedan have been dropped. 

The NX comes in only one trim level, 
Deluxe, which means you get such 
standard equipment as g unroof, AM/ 
FM stereo, adjustable steering column, 
roc Lining front buckets, a fbldnlown 
roar seat, halogen headlamps, intermit- 
tent wipers and power steering {with 
the carbureted 1.6 engine only). 

Pulsar owners found few faults with 
the NX and plenty of virtues to praise. 
On the minus side, the paint chips eas- 
ily. Flying stones take their toll. Howev- 
er, 98 percent raced overall workman- 
ship good to excellent. 

Nissan rates the Pulsar NX a five*- 

( PJmm film _ 
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passenger autoi™bile r but the owners 
we surveyed dispute this, k The rear 
seat Is loo cramped and has too little 
legroom for even two adulis to sit com 
fortablv/* said a Michigan teacher. 
"You definitely can't put three people 
back There." 

A related problem involves the 
l, memolY ,,, front seats, which rear rid- 
ers can release and push forward out of 
the way, 'That's an excellent feature 
for gening out/* &aid a Maryland social 
director lh but ii H s terrible if rear pas- 
sengers are gening into the car The 
on/y way 10 lock ihe seat in place again 
is to push it to the rear of its track/' 

Many owners raved about the unex- 
pected amount of trunk space. A New 
Hampshire educator said h "One great 
feature is the folding back scat, which 
opens into the trunk to make a modified 
hatchback. It's every skier's dream/ p 

Good ride and handling 

Ride and handling were judged 
good — ride on a par with larger, heavi- 
er cars and handling up to tho expecta- 
tions; of normal driving. Owners didn't 
expect sports car cornering, although 
one man mentioned that a roar sway 
bar would make a welcome addition. 

As for fuel economy, wo ve finally 
found a car whose owners don't feel 
cheated by the EPA's figures. Interest 
mgLy, drivers of manual-transmission 
Pulsars logged 5 to 6 mpg more than 
those with automatics. 

That's a wider gap than usual and 
comes as a particular surprise when we 
consider that the automatic transmis- 
sion incorporates a lock-up torque con- 
veiter. O wners did report a fair amount 
of hum and -pock around the lock-up 
speed — something common to a num- 
ber Of cars With this feature. Evan so, 
the automatic ought to come closer in 
mileage CO the manual transmission. 

Interior appointments and canirgls 
again received good marks Wo heard a 
few grumbles about ashtray location, 
but this was countered by a Missouri 
air conditioner wholesaler who said. 
"The Pulsar's air conditioner did a 
beautiful job of keeping up with Our 
TOO" heat this summer “ 

The Pulsar, then, offers a good com- 
bination of styling, price > practicality, 
workmanship and economy. 

As a Florida insurance underwriter 
— and this is fairly typical: <% l 
owned a 1980 Datsun 210 l^fore end 
loved that car. too. I was thinking about 
buying something differem when I saw 
a TV commercial for the Pulsar NX The 
next day 1 wont to the showroom to see 
the car live, found I liked it as much in 
person as on TV, and ordered mine 
right on the spot- I'm truly happy. "Hi 
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3 EASY KITCHEN PIECES 

(CmtW LWrf ftntP gjqp JJJt 

3. BOOKRACK 

r is handsome boakrack isn't just 
for the kitchen, but is handy for 
Storing books anywhere in the house, 
its ends are stationary, while the divid- 
er adjusts against the last book. 

Cut the two ends and Lhe divider to 
sum. Using a combination square, lay 
out the dowel holes. Sot tho blade of the 
square to 1 in. and use it as a marking 
gauge to draw a line along each bottom 
Swung Vi in. from the side, mark the 
location of the six dowel holes S1 A« in. 
on center. Use an awl to make a center- 
ing hole at these intersections 

Bote the dowel holes in the divider 
and the larger end at the same time. To 
bore them at the proper depth in the 
end piece, wrap a piece of tape around 
the drill i in from the tip of the bit for 
use as a depth gauge. Place the divider 
on top, bore completely through ii and 
% in into the larger end. Lay out and 
bore the smaller end after taping % in. 
from the drill tip. Enlarge the dowel 
holes in the divider to 7 /ia-ln. diameters 
for easy sliding. 

Cut the dowels to size with a back- 
saw and a mkerbox Then round the 
edges of the pieces with a block plane 



or sanding block fitted with 100-grit 
paper. Finish-sand all pieces with 1 50- 
prit abrasive paper 

Apply a scant amount of carpenter's 
glue to the dowel holes of the larger 
end and insert the dowels. Tap them 



into the bottom of the holes. Using a 
wood block between! the hammer and 
the workpiece protects the surfaces. 
Slide the divider on and glue (he dow- 
els to the end- We finished the original 
with DEFT's Danish oil finish fft 
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ON DOWELS 

7JI6"‘DJA HOLE 
BORED THROUGH DIVIDER 
(6 REOD | 





for man); log home Irving menu a 
simpler. fTKXt Economical way af life, if uhat i 
wlut you warn, lock lo UtxoEn Logs Lid We feature 
a lower lota! erected cost lb in comparable models 
From other major manerfrourers. 

Why? Because Lincoln leg home are pre- 
engineered — not precui or numbered, which adds 
to die cost of log home and restricts freedom to 
cuScwiiK or corned emus omhe-job. 

Lincoln Log home package are oompke (you 
even gel roof system, hardware and nails). And a 
wide range of options is available for you to add 
later if you desire. 

Write’ far your Lincoln Log; plans kit Send the 



coupon wiltl chock or nonev order far J6.0Q 
Or call 800^33-2461 (in New York .Stale cell 
$18-4942426)1 MasterCard amt Visa accepted 
Exclusive [tealershipTlTTitarls Available 

Simple Log Home living. 
For Less. 



TliOripniJ 

Uncoln Logs Ltd. 



Lincoln Logs Ltd. 

I6QI4 Jtiwside Drive . theMcfWwn, NY I2BH 
KirwdB niy J60ft F'lwseruUinwn-n kill colur plans kn 
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POPULAR MECHANICS ■ jAMUAlTr 1964 




DASHBOARDS 

tral carriage sense disappeared, A 
wooden panel behind the engine look 
its place— the rear wall, so to speak, of 
the engine compartment 

So, today's interior designers refer to 
what we still call the 'dashboard" as 
the instrument pane/, or i p. for short. 

The automotive instrument panel has 
evolved from a relatively plain and 
unadorned stab of wood or. sometimes, 
aluminum, into one of the most com- 
plex and highly developed pieces of 
equipment inside the modem motorcar. 



You can see from those pages that the 
past SO years have taken us from no 
gauges to an Overkill of technological 
gedgelry mixed with useful informa- 
tion. Today s instruments tell us so 
much via analog Lghrt displays and 
voice synthoEizBrs that some drivers 
consider them downright annoying. 

In America's earliest automobiles, 
though, you bought gauges as accesso- 
ries if you wanted them at all. As speed 
limits came into bang, speedometers 
arrived through necessity. Early ones 
bore such names as Stewart, Johns- 
ManvUlo. Warner. Sears Cross and 
Jones. Most ran off large gears inside 



the right front wheel, and displays 
were the drum typo, where only the 
speed you were driving showed. You 
properly called them digital. 

Other gauges weren't necessarily on 
the i p. at all— temperature "motomet- 
ers" stood atop the radiator cap. and 
fool gauges were often on the tank. Or 
you simply poked a slick down the neck 
to see how much gas was left, 

The Model T Ford and other cars 
came Into the 1920s totally without 
Instruments. Those Model Ts of the 
20s that used generators also had 
ammeters, but Fords sold without a 
starter or electric lamps carried merely 
a punch-out blank where the driver 
could mount a dial. Even that era's 
more expensive cars had relatively 
small factory instruments that seemed 
almost like incidental edd-gns. 

By the 30s, carmakers began to feel 
a need to supply gauges, and in the 
mid -1930s, larger round dials came 
into vogue t with needles replacing 
drums for the speedometer Nearly 
every car then made had the five basic 
gauges: speedometer, fuel, ammeter, 
oil pressure and engine temperature. 

Birth of the idiot light 

Bui in the mid- 193-Os, Hudson began 
tampering with this formula by intro- 
ducing what we've come to call the idi- 
ot tight. The 1936 Hudson Terraplane, 
for example, had a big Daii-esquo plas- 
tic Instrument cluster adorned with a 
Shooter- sized rod glass jewel that tit up 
when there wasn“t enough current 
flowing through the car's electrical 
aneries, 

By the early 1940s, most new auto- 
mobiles used plastic in their Lp.. and 
too often these early plastic bezels and 
backgrounds tended to warp and 
crack. 

During the '5Qs. the general trend 
turned to the nearly universal adoption 
of warning tights and the elimination of 
as many working gauges as feasible. 
Chrysler Corp. was the only major U.S. 
auto manufacturer who stayed with fuU 
working gauges from the 1940s 
through the 1970s But the majority of 
American cars frmn those years came 
with only a speedometer end fuel 
gauge as standard equipment. Printed 
circuits also became the norm 

With the dawning of the 1980s. and 
spurred by Japanese electronics devel- 
opment, automotive instrument panels 
are again blossoming cut to include the 
five basic gauges, but this time with 
warning lights in reserve We've gone 
to more and more gauges as we supple- 
ment the basic five with tachometers, 
turbo boost meters, trip computers, 
graphic displays and voice monitors- By 
the end of this decade, the average U-S. 
automocive instrument panel will likely 
be totally electronic. WM 
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Crescent 
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NF* TIGER 
TIIXER 



Boh-On A Br«*kfri rough! J 



I vaporizer 



Build Your Own 

Hitfh-Milaaga Hjg||g 

-suoer cam!" “=^-' 



CifiiHir 

q, ■ ■ ■ »■ ** 



J ■■ nun C%l 



C«N, Pogut Ftflittf ft«vaili High WPG 8 *CHt 
Inwhlor CLginift 79.8 MFC, 400 cld ChrytlarE 

Rwftirtn d lh» 1 * 0 **<S*T "JM WPG" CaftaWtaT? 

Pooun goi rwp-iEO MPG *nlh NoM «r ktibii 
* roj™fc "cisar*" 1un! crt IftMt Femed .r^nlor* g^nd- 
rtfrf^fcw. FkFjKj StaHort. pu«i ipiiBiied Cm** caponier *n 
7* P&ftNie Cfrlfl VEV report* 71 MPG. liOO rnpi 

VAPORIZES FU« L Strop! C*WB JNDUtTtO* 

PJ^« 4TJ*V In- build vapDrliv? rt rfCWSiWV ftimplB flJnai- 
inradye^ic.**! ui^Bi 1 hCW4 Olty 1 *“ 10 1 S’ Ip^g. a " ln 
*am irsJi#a^e0 by ftniwuel-MM* awaited 

lnOU Turii vaMrizalidd' &B1 



i qf ►£:<■* fyni vBppn>£Biidd r enters l-jtiuter 

spbriiet. Travel} HO *mpy iutga tank lar 
I rue? (inters opllqinil pmpars CSrb. Or 



present cur* Ihnauah law-c-ial atOcN & Simple hflntf- 
ffUfl*, fciapt« OLafayttem, lns1anU;H*™a4-0MHr Rgbi 
OP hlQb IS- 1 00 lb 1 Pir/Fpl] m 1 i 4 ?-*ilh rtij Etfwflr Iasi 1 
you're iHvrrtDTa join rgao rtiT icami 
Build your awn ar tfl bull nl any f^etd- 8^00 

UM**** hO* yOy flt*y JThJpnga pi wur 

Hr, Eruc^ w flv Ws rurnibhsptc^ ccnilj-jcl on datH l& 

Pi^i Mi blBPftM but pre jMduclkjn dete rufldfld 
Injtfl .i u*u1, prondgi 3es| iiMp roappslpd. J?ntf big €*wy 
Manual 12nd EdiEianl PPala yau ttCrihlnp Ft« Road lea* 
AjpG^iUts* *u M dete-la Writer 

■ C*rb Heeeorch Center, Dapl. PM-1 

PO Box 1 Foyll. OK 74031 m 



AMAZING •*«. 



SCIENTIFIC and ELECTRONIC 



DEVICES 

PHASER tfwcuwmve AndinMatBia FORCE FIELD fenaf*- 
Kn LASE RS lot wfehopfris. tuTOng,, burtiir^, thpud wMing. 
FBtograffTy aM apiibdl flflwtt, WUCLEAH panM* phW 
pnd ■3flfer*x^ PUSMA. lON. HPGH VOlTAQE, 
wtO* FREQUENCY TESLAOOdS and UGHTHINGgp*- 
•rttof*. TRANSMITTERS a* CONTROL dev* » 

ajrtty ItfeptaWgM, tataAbi dalDcCnn. nahjnp RAnirg 

PLUS PLUS INFRASOMIC*. ULTRASONICS, ENERGY, 
CHEMCAL and PERSON PflOTFCTIONflrrf SAFETY 
□EWC&S. SEND $i brcvtatog ^ plans, kllBantl penipw- 
tdttmmte, 

IWFOflMATTOW JNUMITED. INC. 

P-0 So* 7iS, Oep! WS 
AmftersJ. N H. 03031 
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I IPIII \,n£. THMrAtHhK, RM^lDfcfcA. OMo 4HM 
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Auto-Mechanics On \Tdeo 

Ceil tht cost ol iuEOmoDi4e mainSfpjnoe ffy doing 
iha wort yiH>n«vr - wiiti the rwftp on Rojo's "Auto 
Mechanic op Video 11 syslem Gu i unique VHS and 
Ssfa lapt! help iee y*u itirooufe a GM or Fort 
Eurm-up. brake Of air co*rdetk3ner #«Nir. 

Beal the high co&i of aulo retaif with Rgyfa' 



Fir lw\Yf IkfcaiMri braehn iM h** gin offer, 
mdSStla- 

Ntvhl CompariY. Inc, 

9S66 Gieal Smoker Dilffi 0aEon Rouge U TO814 



Rooking Horse Plan 




Build (hit all-lime favorite. Size 25 * 3£. Full- 
size plan & accessories is it walEibla. Kit con- 
tains vinyl & foann for padded seat, fur fabric 
for mani & tail \ t\m & ^inyl for bridle. 

Pt^fl N^24S ... SG 00 ppd Cei alof ... S 1 .00. 

HA KIT lacuuurioi only! $9.00 ppd. 

ARMOR PRO&UCTS 

P r O,0oJ< 290 r Depl_ C, Deer f > ert( r NY 1 1729 



Msrry Cfarlfltuu and Happy Treasure Hunting 




ThL| o* While's Eliclronflc& again oNara 

ICHfiLAl gill-S wit h IholT Plruja! mtT«l 
(SeTectora HTODi Se.: 4H 2, &COjD. SQQVD, 
40WO ono pi 1000 Sedas 2. Metal d^iiQlai 
meki f>nu*Ek ouldoor hobb-B! -tun and pro- 
Utabra - for the whole Tamiiy 
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BUILT FOR THE PROFESSIONAL PRICED FROM $189 

The Heavyweigtir is entirely American- made vvir iGO-csuahty 

material's and coosl rue Iron H 1 ^ prict^d Tar H>0 flObDyiat, 

but lou^n enough for th* prole&Sfonai woodworker 
A 1 (2H h 1 moior wiiti f ouf- step pulley provides 
power so spare for iurning, safYjihg grinding 
jjnHing Accessories 

include 



12' Wood Lathe 

Ground steel ways. 

100% American -matte 
Cast iron head A fail stocks. 

52 ‘ long; 38 ‘ between centers. 

Sealed ball bee/ing head slock. 

F?ee brochure on requesl 

WILLIAMS & HUSSEY MACHINE CO. 

Dept 51, Milford. NH 03056 

Toll-free: 1 800 256-1380 I n NH; 1 673-3445 



complete looi 
turning set and 
a face plate 
end sandsng disk 
for outboard 
turning 




Wta0ti iX Pnnr.flT 
Aafv*r«J 



T ill! D-hhi^- T-itdft 
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Wrrdj F.nr li(jm 
12 io2 tn. Wife 



HOJ 50 U> IN 5rOHtS f Rft GARDENING GuiCrf 



W*lTl TO ALLLNfbWN Til LER Cfl 
C « All* AlOfefl- F*#A C fr «*m || . AUvrMDWn 
Ffe Ruin Mailing pN bimiuif eMI «« « nOQfl 

Am r D p Sflltv Allen CU I jJLi yjoU 
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GA RDENING?! 



TILLS KNEE PEER] weeds shaelOw 
RUNS SINGL E HA N DED make* SO il 

WEED FREE FAST WITHOUT HARD WORK 



BLAUPUNKT CAR AUDIO 

01 Prices that are unbeatable 




nut 



thtr Ffe»ehmbfid 



Kirschman Antennas, Isophgn LourJ^eakfifs 
■ Eecker, Sanyo & Mitsubishi Car Radios 
* Unga£ TkgPt Ouafd AJgrm Systsms 
Enryiklti In Car Stereo S Mobile Sound SystHtfi 
Jlliff— Maranti & UHEfi T^pe Hecarders 



Call Toll Frae 

outside CALIF. 000-423-2075 
In CALIF. 800227-951 f 



WALTER ODEMER COm JNC. 

1 Slew. MAGNOLIA BLYD . BUHBAMK, CASl&te 



Roll Top Desk Plan 




FULL-SIZE PLAN ineludai Instruction! for 
pKta&ial baifl Hi upp«r tambour roll rop with 
hookfhfitl. Oeik h-as 2 pull-nut manuscript 
bourch & 7 drawwri. two Wiith suspflnsian filei. 
Full iize Templat« for tamboyr ii included. 
SLifl hs 21" k SS" Jt 4H” hiflh Price is Si 2_SQ. 
ARMOR PRODUCTS 

P.O.Box ZM, DtfTL C. D*«r P«dc F NY 11729 




LOUPE MAGNIFIERS 



Used by jewelers and craftsmen for 
inspection end assembly. Crown gloss 
tenses pivot for 4 X-7X magnification! 
Sturdy loupe attaches to either temple. 
Precision craftsmanship! Money-back 
guarantee, Send only $19.95 ♦ $L hdlg. 
FTaclslon aplfcst.Dept 11M, RoditllilL 61Q6S 













SUNGSWOT3 

towfl'i lL Wf frw 93} 

bands, and uvnn a cul-de-sac latex pow 
er chamber. They're mounted on steel 
or aluminum frrunas, with handgrips of 
wood or plastic that look like something 
from another planet- Each is the re&uEi 
of a continuing process of gradual 
design evolution that masks a high 
degree of sophistication with apparent 
simplicity. 

Even the way you hold a slingshot 
has changed radically from the 
Straight-up form we used as kids, and 
the ammo is no longer rocks 



Serious competitors shoot precision 
ball hearings in matches, and use mar- 
bles for pli inking fun; white marbles can 
be seen like tracers, making them more 
fun to shoot. Steel shot that you buy is 
usually rejected ball bearings, or the 
partially finished balls that come out of 
th& ball-bearing machinery before the 
expensive final siring and finishing. 
Lead balls, available in sporting goods 
stores catering to The muzz] eluding 
crowd, serve small game hunters mo&t 

effectively. 

Each kind of amno has its advan- 
tages and disadvantages. Steel shot 
doesn't deform on impact and can be 



picked up with a magnet, but it costs 
more Marbles are cheap but lighter, 
and so they have a shorter range. Lead 
hits harder but flattens out, Stones, 
while free for the picking up. tend to 
slice or hook because few Eire round. 

Serious slingshooters wouldn't con- 
sider shooting gravel or rocks. The 
rough edges might nick the latex drive 
bands and cause them to break. Any* 
one who has experienced! snap-back 
from a broken drive band won't use 
rough-edged ammo again. You can 
even get little fold-up paper boxes to 
shoot BBs or birdshot in your catapult. 
ThH boxes open up when fired, with the 
hope that you'll better your chances of 
nailing targets on the wing. 

Arrows with hooked heads can be 
shot and are supplied with the Com- 
Bow sling, which also accepts bands 
with a conventional pouch to shoot 
standard ammo. Its strange form was 
devised by NonFireAmis Inc- so longer 
bands to give higher missile speeds 
would fit in a compart slingshot. By 
doubling the bands over & roller, they 
can have a longer pull than would oth- 
erwise be possible. 

5/R Industries' Marksman Maxima 
achieves ths same result by a forward 
extension between the handle and the 
fork, 

Saunders Falcon, often used in com- 
petition, sports stabilizers. These damp 
the vibration as the shot is released and 
are claimed to improve accuracy. 

Trumark's Mark Ellenberg, who r s 
been designing sophisticated sling- 
shots for JO years, pointed out some of 
the niceties that have been developed. 

He uses aluminum fork frames be- 
cause the ends can be smoothly round- 
ed to reduce fraying that can cause the 
bands to break. Steel forks can rust 
where the bands grip and become 
rough enough to cut the rubber. Alumi- 
num also eliminates arty need for plas- 
tic pads to keep the tubing from slip- 
ping off ihe frame. It holds on by the 
same principle as the Chinese finger 
trap, made of woven material so It 
□pens only when pushed together. 
Molded plastic pouch-holders also plug 
into the open ends of the drive bands to 
save weight, simplify production and 
reduce hand breakage. 

Hie wrist brace, patented in 1954, 
rfjjd suj yjuil Lull Lug bar ids slurred Lhu 
slings hoi renaissance. By supporting 
the fork on your arm against the puli of 
the driving bands, you can draw stron- 
ger bands more steadily By hooking 
your hand through the brace, effort is 
further reduced Ii's easier to grab a 
slingshot with the brace mounted at the 
top of the handle rather than the bot- 
tom., but ibe leverage works against 
you so you have to grip the handle firm- 
ly. With your arm threugh the brace, 

lu fft Cp tag? 156} 
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incredible "how to" books! 



thiCOMtf huP«iVeclS Ol nVnhu&Ji, I'-'dualr-al hjmdbboh.il 
paperbacks , rngnnU, and pfrvaEfliv pirfVj&hnG i - 1 
MnuiUil BUhiecri panging Irom mei-lng -rmtn 

lir fru&faig wmdmiils. and Irom lanrwngi - m in . nji 

i#cnnqioav 
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ySu vc twm parching ’nr Ipi years' 



wide variety) 
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Highest quality 
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Build a lathe! 
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E hofl 1 5Tl viiEhovE pnwar EddIr Dr 
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NTS Home T raining...KEEPING PACE 
WITH TOMORROW'S TECHNOLOGY 




NTS invites you to explore the 
world of technology with these 
training programs in many 
fields. Courses include state-of- 
the-art equipment, and lesson- 
texts to make your hands-on 
training exciting and down-to- 
earth practical, 

1 HERO 1 . This remarkable computer-controlled 
robot is included in two courses. Learn Robotic 
Fundamentals, Electrical Pneumatic and 
Hydraulic power as well as Servomechanisms. 
Speech Synthesis, and Robotic Programming 
Hero 1 is complete with arm. gripper, and Speech 
Synthesis Board. Courses also cover fundamentals 
of Micro -processor Control, Robotic Programming, 
and Interfacing 

2. NTS /HEATH HN89A MICROCOMPUTER, 

offered in basic and advanced courses, is a state -of - 
the- art unit with Floppy Disc Drive, 48K Memory 
on Board, and other outstanding features. Courses 
teach troubleshooting skills, understanding of 
micro processors, digital systems, and a brief 
introduction to programming r 



3 NTS/ HEATH TV RECEIVER .This advanced 
■'Z Chassis" is a "Smart Set" with capabilities 
beyond anything previously available it opens a 
new era in Video set design. Has Quartz Controi- 
ed Tuning, 178 Channel Capacity, Remote Ant- 
enna Switch Accessory for Cable. Video. Games, 
and more. Course covers servicing, trouble- 
shooting, Digital and Analog Circuits 

4. AUTO MECHANICS is a technical field which 
requires an increasing knowledge of electrical 
systems and test equipment NTS offers three 
programs with a new selection of tool end lest 
instruments. Learn engine diagnosis, motor over- 
haul, transmissions. Diesel engines and more 

5 AIR CONDITIONING, REFRIGERATION, 
SOLAR HEATING. Equip yourself for opportuni- 
ties in Ihis essential industry Learn servicing of 
commercial industrial, and residential heating 
and cooling equipment Course includes Hermetic 
Unit Analyzer, Leak Detector, other valuable 
tools and test instruments 

5. HOME APPLIANCES. Courses cover mainte- 
nance and repair of washers, ranges, dryers, and 
other large and small appliances. Training equip- 
ment includes NTS Circuit Trainer, plus a 
Multimeter and hand tools. 



U»Ni« mmif-ln card or (Montand matt Iha coupon, tnate&to 
iha tiald otyour choice. (One, onlypltata.) FftEE fair cotor 
ctlitog mill to i«nf to your by ratum malt. 
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NATIONAL 

TECHNICAL 



j NATIONAL TECHNICAL SCHOOLS 

i 4000 South F Eg item Street, Los Angles. CA 90037 
{ Plea&e FREE color catalog on raur&e checked below 

□ Robotics □ Computer Electronics 

□ Digital Electronics □ Video Technology 

□ Auto Mechanics □ Home Appliances 

□ Air Conditioning /Solar Heating 



SCHOOLS 

TECHNICAL TIRADE TRAINING SINCE 1906 
HeS idem and Home -Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 






Address 
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□ Check it interested in Gl, information. 

□ Check if i mere ned ONLY in classroom training in Los Angela* 
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SU MG SHOTS 




you can open your hand without risking 
having tho slingshot come back and 
bqp you on the head when the bands 
ana al full stretch. 

in a modem slingshot, pulling back 
the pouch holding the shot Is more like 
drawing a bow than snapping off a 
quick shot the way you did as a kid. You 
hold the fork — braced or unbraced — in 
your left hand as always, but you don't 
hold k vertically as of yore. Eictend your 
arm naturally and you find the fork 
warns lo lie on Its side And, that r s the 
way you shoot it. You can even use the 
top arm of the fork as a stgbi. 

Pull back to the ear 

Unlike the ancient bowman who 
drew to the breastbone, you haul back 
on a modem slingshot the way the 
English longbowman drew his bow 
You pull back 10 ihe ear, Actually, for 
consistency, you nestle the knuckle Of 
your thumb into the hoUow of your 
cheek with your left arm extended. 

Pulls average 20 iq Z5 pounds and a 
1 20-grain , half inch steel ball bearing 
takes off al EGO^plus feet per second 
Cf p s.ll That's about the same velocity 
achieved by a compound bow or cross- 
bow firing an arrow or bolt of 500 
grains. (One ounce is 437.5 grams) 

Using the modem laid-over-on-Us- 
slde stance, competition catapulters 
working with special competition 
ammo and slingshots regularly put 1 0 
shots into a 3 -inch circle at 10 meters 
(32.8 feet) That's about the level of 
accuracy good handgurmsrs and black- 
powder riMemon achieve at 50 yards, 
and better than most archers can do at 
10 meters. 

Competitors admire Gary H unsick - 
er's 1982 World Record He put 43 out 
of 50 shots into a 3 -inch bull's-eye. 
They also bow to Kent Shepard's speed 
shooting record of 1,000 pellets in 32 
minutes, 1 second— a sustained rate of 
about two seconds per shot. No hand- 
gunner or nffenxan could come dose 
because his gun would melt. 

Adult slingshots, like adult air guns, 
can be pricey as well as sophisticated. 
But the range is more reasonable. 
Unlike match air rifles which can cost 
S5Q0 or more, about £50 is tops for cat- 
apults. Most oost from about £5 to £15- 
So. if you get hooked on slingshots, you 
can afford to try several ihai appeal to 
you without the risk of going broke. 

You can even play with soma of the 
gimmicks like tho Marksman Repeater, 
which holds ammo in its handle. Push- 
ing a button lays one in tho pouch — in 
theory. I found it oftan produced more 
than one al a time, Trumark also has 
one with a neat little trapdoor that 
works like a butterfly valve in a carbu - 



rotor. This anuno-carriv slingshot also 
has a wrist brace. Barnett offers a hol- 
ster to carry its various models. For 
hunting, it cun be a useful accessory. 

Why carry a slingshot when out hunt- 
ing? Because, where legal it means 
you can take small game for the pot 
without firing a noisy shot that would 
drive your big game away. 

Another big game hunter's trick 
applies the silence of the slingshot to 
bring his gamete him. Sometimes, you 
can hear a buck moving through the 
woods ahead of you and he can hear 
you behind him. Chances are, he'll out- 
walk or outrun you if you continue to 
play this game. A number of successful 
hunters have solved this problem by 
first moving lo a good stand, and then 
catapulting shots into the woods be- 
yond the buck Deer have been known 
to circle around, offering a dear shot 
with the rifle. 

Ail the safety shooting rules for 
slingshots are similar to those for guns 
or bows. Never aim at anything you do 
not intend to shoot. Wear shooting 
glasses to protect your eyes if a band 
breaks. Know your target and your 
backstop. 

Watch the ricochets 

One special rule for slings hooters: 
Watch out for ricochets. The sieel shot 
bounce back from any hard surface* so 
experienced target shooters make a 
point of facing the target at a slight 
angle to minimize the risk. 

Maintenance is a minor problem. The 
bands may last for hundreds of shots, 
but should be kepi out of dimet sunlight 
and away from oil. Oil rocs the latex. 
Time and use deteriorate the bands. 
Check for nicks where a tear could 
start, especially near the forks and 
pouch. Spare bands are available and 
worth keeping on hand. A dab of rub- 
bing alcohol makes it easy to slip them 
over the ends of the fork Let the alcohol 
evaporate for 12 hours or overnight to 
make certain the bands won't slip off 
when stretched 

For more information about catapults 
and slingshots, we suggest that you 
write to nationally organized clubs and 
the makers of different models. 1M 

SQLFRC LS — SL WGSHOTS 

linnen International Inc. Box £XM, Odetsa. FLa 

Entnipri™. Bgi <45, [Mflld i *4 cd. REL 60Q42 
.Mafkirtuji IV&ducli Div. £H Industrial Inc., Bax 

2ES3, Torrance. Calif 

Njiarmnl Catapult Awi of Amenta INGAJ, Fi0UH» 1. 

BOX S3 A, AriLhdrA vumdioji. Wn 5440? 

'National Slingshot As&n St 12 Eas n tarty Uul 

V*bw. N*v 09110 

HunFiraAjips I nr , 0£7 C*lat»H5 Rd . W«Rmi¥lJle. 

CiliP. 9507B. 

Hank. BobOfla Inc., 410 South Sunsof Si . L ^ngmunl; 

Cob BGfrO-1 

Trumark Mfg. Inc.. ECHO Z0ih St . Bauldet, -Colo 

BJ030e 

Wabtir intnmal k£Enpl ]0J9 Fl-llt St. Itaw 47. 

Pan it. Wife. 54*5 1 . 
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BUILD THE NAME CALLER 

foffJTT Jfcfljya 77) 

entrance delay timer formed by CIO, 
R 1 2 and gates A and B of IC1 After thfe 
delay, a poise goes through C4, starting 
the two-minute hom-honking timer 
composed of C5. K B and gates C and D 
of 1C l- The two-mlnuta timer doesn't 
directly honk the hem in code, it only 
causes Q1 and QZ to generate a regular 
pulse every l A second. These pulses are 
fed into decade counter IC2. 

Thu 401 7 is an interesting 1C. The 1 0 
output lines, whore the encoding 
diodes are connected P each take a turn 
putting out 12 v. to trigger the hom 
relay circuit. But note that wo can con- 
nect only nine diodes. This is because 
the ICs line Q (which is pin 12J would 
always be Bring when the alarm is 
unarmed, A diode there would result in 
an endlessly honking bom. 

Instead, the IC s gates I through 9 
are what wo connect to EL would be 
easier to follow if gate 1 was connected 
to pin 1. but unfortunately, the pin 
numbers do not match the gate num- 
bers. Note that 01 is connected to pin 
2, DZ to pin 4 and so on. Connected in 
this way, the diodes will be bring 
sequentially from Ul to uy. J7te key to 
getting the code is to pur I ho diodes in 
only some of the lines. 



For example, if you wanted two short 
beeps follwed by a Jong one, you would 
insert diodes B 1, DX D5. D6 and D7. If 
you wanted two long beeps followed by 
a short, you would put diodes PI. D2, 
D4, DS and D7 in position. You can set 
up any code you want 

If you use a circuit board, all you 
have to do is solder the pants on the 
board as indicated on the layout pat- 
tern. When soldering; don't heat the 
transistors, diodes cr ICs any more than 
you have to. You can also use point-to- 
poim wiring. Once the parts are sol- 
diered on the circuit board. Fu every- 
thing in the case. Now, you're ready to 
install the Name CaUof in your car 

Whet the connections do 

The first connection is a ground. All 
you need to do is find any screw or bolt 
that goes into the metal frame of the 
car. Make a lug terminal connexion To it. 

The three car wires you need for the 
Name Caller are the positive 12-v,, 
ignition and hom relay. They are usual- 
ly very easy to locate at the car's fuse 
base. However, if you have any trouble 
nr aren't sure, look at the shop manual 
for the car. The positive IH-v. line 
should always bo It supplies the 

name taller with power anti is also 
whore the alarm system looks for voU- 
age spikes an the c*r wiring. 



The ignition Une tells the Name Cal- 
ler whether you ere driving the car 
This is how it knows to stay disarmed 
for the entire lime you ere on the read, 
and then rearm a few minutes after you 
leave the car. 

If you want the ignition line to act as 
the dlsarmer, than you tie the cutoff 
line to it \f you wanted the headlights 
to act as the disarmed then you would 
connect the cutoff to the headlight wire. 
Finally, If you wanted a hidden switch, 
you would connect the cutoff to a 
switch that goes to 1 2 v. In short, bring- 
ing the cutoff line to 12 v disarms the 
Nome Caller. 

The line that goes to the hom relay 
supplies the coded on-off pulses to the 
hom relay, which honks the car horn. 

To test the Name Caller, open the car 
door. After IE seconds, regardless of 
whether the door is open or dosed, the 
horn should start honking in the code 
you selected. Two minutes later, it 
should shut off. Reopening the door 
after the honking stops should restart 
the alarm cycle. Make sure your interior 
light switch is in the position for the 
light to come on when a door is opened, 
While the hom is honking, you should 
check to see that the disarm method 
you used cuts off the alarm 

The next lime your alarm goes off; it 
will call you personally M 
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Making^H 

Electronically 



^Fortay. more than a decade after the 

I debut of "Switched- On Bacb, HF 
electronic music has fmaUy turned up 
with i he marvels of the digital to 
make possible inexpensive anti com- 
pact keyboard instruments that you can 
use at home. 

The early synthesizers looked like 
something from outer space, with their 
dozens of bEack patch -cords, banks of 
dials and sliders, end large cabinet s full 
of oscillators. They also cost tens of 
thou sands of dollars, even though they 
were of Limited versatility. Chords and 
choruses of musical voices had to ba 
built up, note by note, and stored gn 
tape. 



Synthesized sound moves 
into the home with these 
affordable keyboards, We 
used them and our feet 
are still tapping. 



BY CHRISTOPHER GREENLEAF 

VamahiJ MFM fbefow it top} features an 
astonishing little prlnlei which plots notes 
on a musical measure as you piiy tfwn. res 
lime brochet, the PS-330 jmldtfic| ha M 
mwlfer keyboard,, but w\th rhythm and 
autocharts controls |no printer j, Casio MT7<? 
(bottom] cm read ntu$J< via bar code. 



The keyboard is the oldest and prob- 
ably the bast way to play not just notes 
but whole chords and harmonies. It's 
logically sat up. Can give oven a com- 
plete beginner soma idea of the relation 
of one note to another, and 15 just right 
for putting electronics through Its p&ces 
tg make music. 

Not too surprisingly then, nearly all 
of the Instruments PM looked at m 
chocking out what's avriUablo are 
played from keyboards. They range in 
price from Yamaha's under $200 ma- 
chine tg somewhere under $1 0.OOf for 
the impressive and beautifully engi- 
neered Kurcweil 250 

Yamaha's PomSound PS-3100 costs 
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$1 99, which is about the price at which 
useful musical features become avail- 
able. It has a 37-note mint keyboard (FI 
10 F4) that calls on 10 adjustable 
rhythms and eight preset instrumental 
sounds Unlike some of the early syn- 
thesizers. it can play up lo eight notes 
at once. If you feel on shaky ground 
with harmonies, but you stiU want to 
accompany melodies with chords, the 
Auto Bass Chord section provides har- 
mony based on the fundamental, or 
bass, note you press Fingering varia- 
tions can even give you a selection of 
major, minor, seventh and minor sev^ 
enth chords, which is harmony enough 
for nearly any melody. 

If you lire of simple chords, them's 
an automatic arpeggio effect to ripple 
the notes up the scale as you use the 
autoohord part of the keyboard. It us&d 
to be that someone used to playing in 
one key couldn't accompany someone 
who wanted to sing or play another 
instrument in another key. A trans- 
poser knob that adjusts the pitch over a 
full octave solves that problem! If you 
use it subtly, you can even change keys 
in the middle of a song — a la Peter 
Mnm — by turning this transposing 
knob. There are handy little features to 
teach you the right notes to play for 
melodies and a small meirocnome 
light — tied in to the rhythm section — 
to keep you at the tempo you want. 

Another mlnikeyboard. with slightly 
smaller keys than a normal piano or 



organ, is the Caaotme MT-70- It has 
most of the features of the PS-300 and 
adds a few of its own, The most sinking 
and innovative gf these is the bar-codo 
memory play section A handheld wand 
on an extension cord reads music from 
primed codes very similar to supermar- 
ket check-out pricing codes, These lines 
of bar code feed the melody into the 
MT-7Q F s memory, where u comes out 
at the speed and tempo you want, with 
whatever mrmimetnrol voice you 
choose from among the 20 on hand 
There aie 49 keys (C,-C S L just as in the 
Old parlor reed organs at the turn of the 
century. You can transpose over a frill 
octave, fine-tune ihe pitch, play auto* 
malic chords as accompaniment and 
choose from 20 rhythms There are 
even flashing red LEDs tq tell you 
which notes of a memory-stored melo- 
dy are being played back Normal and 
delayed vibrato, a sustain effect for 
reverberant now decay and a switch to 
play the melody an octave lower are 
further features. 

There are controls to edit what has 
gone into the memory. They are labeled 
delete, repeal, back, forward, reset, 
return, rest and end of music (double 
bare). There's a convenient readout to 
speed up this editing. An excellent 
manual shows how to use the instru- 
ment and explains how to make con- 
nections to headphones or an external 
amplifier. Il J s £399-50, 

Another Yamaha model is ihe MP-1. 



with 10 instrumental voices, a rather 
elaborate rhythm s«ai on. a number of 
auto bass chord possibilities, a means 
of automatically harmonizing melodies 
and the same external inputs and out- 
puts as the two previous units The 44 
keys (FrC 4 ) feed into a memory that's 
large enough to store melodies and 
chord sequences and even perform 
some simplification of overcomplicated 
melodies. There are both fine-tuning 
and full-octave transposing controls 

The real news about the MF-1, 
though, is its music printer. It uses an 
easily replaced ball -point element to 
prim out melodies, sharps, flats, rests, 
bar lines, stave lines and accompani- 
ment chord names on a 2 ‘A -inch noil of 
paper. The paper can be used a s is or 
glued onto any paper to make sheet 
music. At $795, this is more than jus! a 
musical sketch pad: It opens up new 
and exciting possibilities for the cre- 
ative music lover. 

Super piano 

When someone mentions the Bald- 
win Piano Co., most of us think of sleek 
grands end popular uprights. Now, tb© 
company has made an addition to its 
line of keyboard instruments that has 
®8 keys, the feel and touch of a stan- 
dard piano keyboard, and a walnut case 
and music rack, It looks just like a pia- 
no. But it doesn't have hammers, 
strings, or a heavy cast-metal frame, 
fPl&dte fum IQ p age I&fl) 




Trie Baldwin PlartoPro cenalnly does look 
like a piano [right but when you pop its 
hood [ above | you won't rind any strings, 
hammers dr Other sutfl Itchriology. Instead, 
the Piano Prd makes tti musk dccimnlcBlIy. 
£wen though It U electronic chip technology 
ram*r than strings making the founds, the 
musician will feef right df home w+tft a true 
piano-style Instrument which maintains all 
the J Tee*" of that type of playing. 
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Home Computer Sounds 




Electronic Arts has a new program 
•called The Electronic Music Cvn&rvctJOn 
$&, that will allow anyone with an Apple. 
Atari or Commodore computer to gee in 
on ihe fun of synthesized found instead 
of using a keyboard, your gome control 
or joystick la u-stxl to design your mu Ur 
dies Notes era literally picked up 
cmtcnxin f above} and moved, via the jery- 
stJrCk, ante t he proper spot on the musical 
clef Chords, rests, just about every 
musical detail may be quickly p re* 
grammod In this pictorial manner. The 
sounds are very good on Atari and Gqeiv 
moctore computers, white ihe Apple 
needs an add-on catted The Mocking- 
hoard (from Sweet Micro Systems} to 
sound properly. This program is not only 
a capable musical ti^-irumenL, but Is a 
great way to learn music , — jV S. 
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ELECTRONIC MUSIC 

fCMlmusJAmil parr-tT 1 59} 

Imjtead. [here are a sophisticated set of 
logic and tone-generation circuits con- 
trolled hy a microprocessor, a 50-W3tt 
amplifiar, a large Icudvpeeher in from 
(behind a grille), and. of course, a cord 
to plug it all in. Called the PianoFrOr It is 
essentially two instruments- a standard 
piano with normal piano-key tough and 
realistic dynamic range, and an instru- 
ment for leaching and playing. U s got 
more than a dozen simple and complex 
rhythms; a memory; and such functions 
as single- finger chords and automatic 
rhythm variations. 

There's even a means of adding auto- 
matic professional ornamentation to the 
melody or playing the melody notes 
with the dassy- sounding reinforcement 
of the same pitches two octaves higher. 
The FianoFro transposes from one fcey 
(played) to another key (heard) and 
even gives numerically correct beet 
counts for each her of music, via a panel 
called the Conductor. The seme panel 
has a visible metronome that can also 
click in time with the tempo Combin- 
ing the accompaniment stylos — such 3S 
ragtime arid polka, for example — cre- 
ates new and variable rhythms to suit 
each song ($3 P 000). 

Cadillac dreaming 

As good as these instruments are, we 
can't help mentioning that for a paltry 
Si 0,000 you can always buy a Kunrweil 
£50 keyboard. At that price, it is ready 
not meant to be competitive with the 
home units we have looked at, but if 
you want the ultimate, this is It The 
Kunv.weil features an extremely accu- 
rate and realistic duplication — vie ex- 
ternal amplifier? and loudspeakers — of 
a grand piano. With a computer and 
other add-ons. the Kurzwail can copy 
just about any sound as well as invent 
new ones. 

Even if you can't afford a KurzwaiE 
for home entertainment, the revolution 
it has touched off wdi be bringing con- 
sumers some flexible, weU “engineered 
keyboard instruments that talk to com- 
puters, don't sound thin and 1 'synthet- 
ic' h and put orchestral resources in a 
single keyboard. 

I think li d be nice to be able la do at 
home what it used to take tens of thou- 
sands of dollars worth of equipment 
weeks to do. The Yamaha, Casio and 
Baldwin instruments are among the 
First musical instruments to bridge the 
gap between the traditional and the 
futuristic. At prices that make them 
comparable with the stereo compo- 
nents they can interface with, they 
promise to accomplish something that 
is an old musicians' dream — the return 
of musicmaking io the living room, 
where it ell started. FH 
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Ford EXP Ibrbo 

Ford's two-seat commuter gets a little boost— good for 40 extra horses. 

BY DANIEL CHARLES ROSS cenar eotoh 



A tot of stanos have been thrown at 
the Ford EXF since its introduc- 
tion, Net every observer has agreed 
that this was a good car to compare to 
the micF5Qs Thunderbirri, Ford s pre- 



mounted to the block. Radiator cooling 
is taken care of by two pancake pusher- 
type electric fans. 

The EXF Turbo gets 40 more ponies 
than the 1.6- liter HO engine, which 



winds up to around 2.800 or 2,000 
rpm. so all the benefits of Ford's gas- 
sipping Four are yours untiJ you get 
aboard the freeway on-ramp- Putting 
your foot to the floor causes those 120 




vious two- Not tong after the 
EXP debuted, potential buyers discov- 
ered what Ford insiders had hoped 
would be overlooked: Chat the EXF was 
an Escort without. she back seat 

The EXP interior groaned for relief 
from rts commonplace appearance, Its 
engine cried oul for more power. The 
little Escort knock-off, which was to 
have become Ford's two- seat "sporty 
car'' of the '80s, had failed io deliver on 
the promises made by its sheet metal. 

The EXF Turbo, new for the 1984 
model year, is the car that ought to 
have been the very first EXF out of the 
factory chutes- We didn't need 
another Escort. But a small, fuet- 
efficiem two-seater, with turbo 
power and a passenger com* * m 
panment designed for the driw jB 
mg enthusiast, is definitely fan 
most welcome- v3 

II took the Special Vehicle ^ 
Operations (SVO) crow to geL the J 
EXP turbo on the road. They started * 
with the standard -issue, l.6diter CVH 
engine and replaced the basic two bar ? 
rel carburetor with EEC computer con- 
trolled. Electronic fool injection The 
turbocharger chosen was a jewel -like 
JH! unit whose small size allows rapid 
boost accumulation up to about 8 P-S-i- 
Aluimnum alloy pistons wore replaced 
by fbrged aluminum, with a compres- 
sion ratio of 8-0:1. An oil cooler was 



new becomes the base motor. For an 
estimated $9,942, you get 120 hp at 
£.200 rpm, and 1 20 ]bs -ft. of torque at 
3,400 rpm. This is gcod for mid- to high 
0-&econd runs from 0 u> 60 mpb. 

Getting to 60, however, is the fun 
pm. In city traffic— where the efa 
claims the EXP Turbo might get as 
much as 26 mpg— the fuel economy 
side of this equation holds court. The 
turbo won't come on until the engine 



horses, dormant beneath the hood, to 
rise up in screaming indignity. The tur- 
bo motor exhibits UtUe of the buzzing 
normally associated with this engine. It 
accelerates quickly to its 6,000-rpm 
redbrte time after time. 

Handling had to be improved to 
accommodate the extra horsepower. 
This was a compromise move. The 
front Springs were increased in stiff- 
ness and trimmed V* inch, bringing 

(Fl#a.w him to page I fig J 



At 1.2 hp per cu. irt, the turbocharged. 
1.6-iiref. four-cyllndtr overhead tarn en- 
gine Is one of the most efficient power- 
plants made Jin America, A cutaway dkj- 
play engine u shown above. It's a tight 
squeeze in front-drive EXF (right}, 



162 
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PHOBIAS: THE BATTLE IN THE BRAIN 



Deep-rooted fears are often biological— 'the result of one side of the brain losing control. 
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“FEMININE” MEN 
ARE FINE MATES 

Men in happy marriages tend to have 
an unexpected quality in common with 
(heir wives: femminily. 

John Antilt. a psychologist at Mac- 
quarie University in Sydney, Australia, 
interviewed 103 married couples about 
ihdr relationships. The survey included 
an evaluation of the "femininity 1 “ and 



"masculinity" of each spouse (Feminini- 
ty wu& characterised by compassion, gen- 
tleness, sensitivity and loyally; masculin- 
ity by assertiveness dominance, ambition 
and leadership ability,) 

This was compared with each couple 1 * 
rating of Ebrir maril&l happiness. In most 
marriages deemed successful, both part- 
ners tended lo be more feminine. 

Anlill was surprised He had expected 
lo confirm the results of two previous 
studies, one of which had concluded lhai 



"masculine" men and "feminine" women 
were psychologically happier as individ- 
uals, and another that suggested that psy- 
chological androgyny — the presence of 
equal amounts Of masculine and feminine 
characteristics — contributed to a person's 
well-being. 

“Instead,” says Anlill, **\t appears that 
not only are feminine characteristics most 
beneficial to a relationship, but masculine 
characteristics have no bearing on its 
success.” m 



SCALPEL MAKES STITCHLESS CUTS 



iays Toy, Ll wc like to leave at least pan of 



A scalpel that seal* its cuts with micro- 
wave heat may soon help surgeons *avc 
fragile, quick-to-bEccd organs - 
The new instrument will enable doctor* 
lo perform some operations in just a few 
minutes' tjme r with minimal blood loss 
and no stitches. 

[t was designed by electrical engineer 
Leonard Taylor of the University of 
Maryland at College Park, along with 
surgeons Frederick Toy and William 
Reed, of the University's hospital 
They have tested Ehe tool on laboratory 
animals, mostly removing sections of the 
spleen — an organ that, when damaged, is 
often completely removed because its 
spongy, porous texture defies stitching. 
While it is possible ro live without the 
spleen. Us absence greatly increases sus- 
ceptibility to infection, especially in 
young children. "So whenever we can," 



it Intact . The microwave scalpel will al- 
low us to do ihai 

The instrument looks like an ordinary 
scalpel with the blade's center cut out 
The blade is wired to a microwave gener- 
ator and works like an antenna, As an in- 
cision is made, the microwave heat raises 
the temperature of Lhe adjacent (issue un- 
lit its blood coagulates. 

So far, the animal IcsTS have been very 
successful, says Toy. Follow-up exams 
have shown that the spleen remnant still 
works, and the animals have had none of 
the problems — bleeding and infections, 
for example— that often plague patients 
after such surgery. 

The surgeons have also used the scalpel 
on the liver and hope to try it on the kid- 
ney. It should be feady for human appli- 
cation in about a year. ■ 



WIFE’S JOB HARMS 
HUSBAND’S HEART 

The advent of I he two-carccr family 
ha£ brought with it an unforeseen health 
problems Two recent studies have shown 
(hat men married to highly successful 
women are much more likely to develop 
heart disease than other men their age. 

Carlton Hornung. an associate prefer 
sor of preventive medicine at the Univer- 
sity of South Carolina, Columbia, studied 
over 1,000 couples to sec how husbands 
are affected by iheir wives’ occupational 
success. For underachieving men between 
the ages of 40 and 50 married to over- 
achieving women, the death rale from 
heart disease was II times higher than she 
norm. And the greater the wife's success, 
(he higher the risk, 

"Of course/' says* Hornung, "under- 
achievement all by itself causes stress for 
men 1 '; the mortality rate for all male un- 
derac hie vers is double the norm, it SeCltl* 
(hat a major contributing factor in this 
particular situation is psychological 
abuse. Hcrmmg found in an earlier study 
lhai aboui 80 percent of these husbands 
had been ignored, threatened, insulted or 
otherwise abused by iheir wives 

More recently, Suzanne Haynes, of (he 
University of North Carolina, Chapel 
Hill, and two colleagues reported in the 
American Journal of Epidemiology lhai 
men whose wives have stressful jobs, un- 
supportive bosses and few promotions 
were seven times more likely to develop 
heart trouble, regardless of the smus of 
their own careers In such cases, the hus- 
band shares his wife’s frustrations and 
feels powerless to help her. The result: 
5tra*4ndiiccd hean disease. m 



ITS WELL KNOWN that many 
female insects eat their mates, But 
■ cousin of the praying mantU has 

an even more masochistic court- 

ship ritual: Only after the female 
has bitten off her ms re* 5 hud is he 
capable of copniating. 




The Spleen is SO fragile, normal surgical methods do more harm than good. A new 
scalpel that generate* microwave heat could make such surgery simple, fast and safe. 
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SPONGES TEST 




Clumping of sponge cells in response (o 

I injury matches that of human blood cells 
in fighting in feet ion; sponges can thus be 
used fa test anti-in flam matary drugs* 

When you lest a drug intended for hu- 
mans, idcaLly you should give it to a spe- 
cies ihafs closely reined io man — chim- 
panzees, perhaps. Now, however, after 
scouring distant rungs of the evolutionary 
ladder, a doctor has discovered lhal valu- 



TIGHT BRAIDS CAN 
CAUSE BALDNESS 

A popular hairstyle among blades may 
be causing early baldness, says a physi- 
cian at the Alben Einstein College of 
Medicine, in New York CiEy. 

Report mg in ihc American Jou mat of 
Diseases of Children. Gary Bruuncr says 
l hat lighlly pulled braids "done in s mul- 
HEufted style'* put too much tension on 
hairs, especially around the edge of each 
tufi "The tufts become progressively nar- 
rower,* 4 he says. Surrounded by increas- 
ing ureas of [baldncssl.' 4 

Corn row braiding, perhaps most wide- 
ly known from Bo Derek's role in [he film 
lOr can hurt the scalp as well, by promote 
ing bacterial growl h. 

Brauncr also cautions that some com- 
mercial products I hat "relax’ 1 curly hair 
laid to weaken it, compounding ihe bald* 
ness problem. * 



HUMAN DRUGS 

able anti-infbfnfnaiory drugs can be test- 
ed perfectly well on sponges. 

What do sponges hav* in common with 
humans? "Sponge cells tend to dump 
back together when separated says Ger- 
ald Weissmanm of New York University 
Medical School. This enables the animal 
to reassemble ilself if damaged "They ag- 
gregate the same way Hat human while 
blood cells duster at the site of an injury 
or infection during tiesl.ng. 1 * 

In humans, [hough, the clumping can 
sometimes do more harm than good, 
causing fever and inflammation. Drugs 
designed to reduce in Him manor — those 
used to (real arthritis, for example— do so 
by inhibiting cell dumping, they block 
the cdl-COCclL movement of calcium that 
triggers this response. "Because -spun pe- 
ed I aggregation is also triggered by calci- 
um/' explains Weissmanti, s, il made sense 
to assume that sponge* would read in 
these drugs ihe same way.’* 

Sc far* Wct$$rn*n;n ha* tesied more 
than 40 anti-inflammatory drugs on Mi- 
crociana prof if era, a cousin of the com- 
mon balh sponge tn each inniance. the 
drug Mopped the sponge cell* from clus- 
tering. 

The value of the sponge-cell test isn't 
clear yet, but anti-inflammatory drugs are 
certainly big business: About 3 1 mi II ion 
prescriptions were written in the flrsi half 
of the past year alone. Weinman n says 
his test will fit in well in ihc initial steps of 
drug testing. Researchers will no longer 
have to rely on expensive perishable hu- 
man cell*. All a scientist will have to do is 
throw in the sponge. m 



LAUGHING GAS 

Nitrous oxide— ihe "laughing gas" 
some demists use as an anesthetic— has a 
potentially troublesome side effect It cun 
arouse women sexually. 

The danger is 10 the dcnli&E. according 
to Theodore Jastak, an oral surgeon ill ihe 
University of Oregon Heal lb Sciences 
Center. Sexual fantasiei experienced by 
partially conscious patents can be mis- 
taken for actual abuse. 

"Thai doesn't mean that dentists never 
harass female patient*," he says. "I know 
of cases where I his has unquestionably 
happened. But I'm also aware of situa- 
tions where it 4 * pretty dear IhaE it didn 1 ! 
happen." J&stak documents several in- 
stance* in an article in [he Journal of ihe 
American Dental Association, 

A recent South African study, pub- 
lished in The Journal of Sex Research. 
confirm* Jastak's anecdotal evidence 



SODA CAN LESSEN 
LEAD POISONING 

Despite soda's junk -foiKl reputation, a 
chemist has shown Ehai it may help di- 
minish the effects of lead poisoning. 

Piiinl On the walls in many older, run’ 
down houses often contains lead. Unfor- 
tunately, il also has a sweet taste that can 
tempt toddlers. Once children taste the 
paint, says Ho-Lcung Fung, head of the 
pharmaceutics depart men [ al the State 
University of New York, Buffalo, "it** 
difficult to stop them/ 1 

Salts containing phosphorus stop lead 
from dissolving easily in fluids— includ- 
ing stomach acid— so Fung checked 
household products ihal contained these 
chemical*, hoping to find one that could 
help reduce lead absorption in children. 

Hundreds of foods and beverages are 
treated with preservatives containing 
phosphorus. Futig chose soda (soda* were 
called "phosphates” early m this, centu- 
ry). He fed rats lead paint followed by 
small amounts of cola. "They absorbed 
significantly less lead ihan rats who were 
given lead bill no soda." he says. 

Fung hasn't tried Ihe lest on humans 
yet- Even so, he suggests [hat parent* who 
find [heir children eating paint would do 
well to give them some soda— and get 
them to a doctor al once. m 



SKUNKS HAVE MORE (baa 
smell to protect themselves. They 
can withstand five timet the snake 
venixn that would kill a rabbit. 



APHRODISIAC 

Tests on female volunteers showed that 
ihe gas indeed promotes bosh sexual fan- 
tasy and physical arousal. The mecha- 
nism may involve the brain'* nalural opi- 
ate seCrcliGn*, *a> Ehe authors, Who 
suggest Ehal l heir findings could lead to 
ihc use of nitrous oxide in sex therapy. 

Docs arousal happen in men loq? 
"Frankly, we don’t know/ 1 says Iasi a k. 
"There haven't been complaints Ed spur 
us to find out." He says* ihnugh. that den- 
lisli can easily avoid (rouble: "Never give 
gas without a third party there/' ■ 



THE COMMON SPONGE was 
used In ancient Greece ns a gas 
mask, a compress* a contracep- 
tive — and, of course, for bulbing. 
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MEN’S NEW ROLE 
IN PREGNANCY 
PREVENTION 

Within a few years, men could be pfne- 
l icing birlh con I ml by rubbing salve on 
I heir stomachs once a day. 

The prospect of a chemical contracep- 
live for men conies from \2 years of re- 
search by Larry Ewing, a reproductive bi- 
ologist al Johns Hopkins University. His 
formula has successfully sterilized rais 
and rhesus, monkey* without producing 
unpleasant or dangerous side effects. 
"Wc'vc never had a single failure or 
health hazard," he reports. 

Best of all, The process can be reversed* 
and it docsnT interfere with sexual activi- 
ty. Both problems have surfaced with 
other male contraceptives. 

The compound is a mislure of the male 
sea hormone testosterone and estradiol, a 
synlhelie version of The female hormone 
estrogen. Implanted beneath ihe skin, if 
seeps at low doses into the bloodstream m 
a slow, steady rale The drug blocks 
chemical signals from the pituitary gland 
that trigger sperm production When ihe 
implant is removed, ihcunimal returns In 
full fertility. 

There is no proof so far that the contra- 
ct pi ive will turn out to be safe and elTeciive 
in liumatss* but Ewing has applied to the 
Food und Drug Ad rmnist ration for per- 
mission to find our Permission to lest can 
take from several months tOscvcfoJ years. 
After ihal, says Ewing, the actual testing 
on humans might take several years more. 
“Thai’s even assuming we overcome all 
Ihe tumbling blocks well Inevil ably run 
inio,'" he says, "Men shouldn't give up on 
ihe condom quite yet. 11 

If the formula ever makes H to ihe mar- 
ketplace, Ewing thinks it will have to be 
in a more convenient form than an im- 
plain. The idea of an ointment that would 
be absorbed directly through the skin is 
speculative but not unreasonable, he 
says. i* 



BLOOD TYPE IS RELATED to 
Life expectancy. Caucasian men 
with type O tend to Live longest; 
those with type B, shortest. Just 
the opposite* however, is true of 
women. Blood type U also associat- 
ed with specific diseases: People 
with type O gel mure duodenal ul- 
cers; those with type A are prone to 
pernicious anemia and stomach 
cancer (from Invitation to i. 
Worth Publishers. IWIh 



NOXIOUS NURSING NIPPLES 



The more scientists took for cancer 
hazards the more they seem to find. The 
latest culprit is ihe -ubber used in baby- 
bottle nipples. 

The degree a f danger to babies, if any. 
hasn't been established yet, according to 
Donald Lttk, head of the Toxic Chemi- 
cals Laboratory at Cornell University. 
Out l races of four known or suspected 
carcinogen* were leached from sample 
ripples into water— and could presum- 
ably sh ow up in a baby's saliva a* well 

Lisk and a (cam of Cornell scientists 
Tested four U.S. brands of nipple by chop- 
ping ihcm up and staking them for three 
hours in water that was constantly agitat- 
ed. To simulate in-use conditions. the wa- 
ter was maintained at a constant 93 de- 
grees Fahrenheit. 

The result: Three varieties of mtrosa- 
mtnr. a carcinogen thpi also occurs in 
cured meal and beer, were found in min- 



ute concentrations. A fourth chemical, di- 
phcnylamine (DPA), whose cancer-ca us- 
ing potential is still being studied, was 
also found DPA is used in manufactur- 
ing as a rubber preservative. The re- 
searchers determined that the water with 
dissolved chemicals was mutagenic — it 
caused genetic changes — in bacteria. 

For now, the FDA is not suggesting 
thal parents stop using the nipples But 
ihcy have urged producers to look into al- 
ternative technologies that already exist 
for making rubber without potentially 
dangerous chemicals. ■ 



PRAIRIE DOGS GREET Ln a 
manner unusual among Animals; 
They kiss. Scientists think it's M 
way of telling friend from foe. 



NERVE SPLICING MADE EASY 



I"he success rate for reconnecting pe- 
ripheral nerves has soared from 15 per 
cent tn nearly LOG per ecu l. thanks to a 
procedure developed as she National In- 
stitute of Menial Health (NIMH). 

If ii work* tn humans a* well m it doe* in 
rati, doctors should be able to restore func- 
tion when limbs arc severed or nerve* tom. 

Peripheral nerve* carry messages to 
iind from the spinal cord, relaying sensa- 
lions to i he brain and sending commands 
10 Ihe muscles- When ihcy are cub numb- 
ness and local paralysis result. The protn 
lem until now, says Luts dc Mcdinarali, 
head of the NJVHL learn. lias been that 
ihe tens of Ehmisanes of fiber* Eli at make 
up each nerve arc too small and too nu- 
merous u> reconnect surgically. If the 
end* of die nerve n*elf at t sutured, the 
fiber*, which must cross a large gap T grow 
back together haphazardly 

The new technique combines elements 
rfeiuc have proved indi vidua II y unsuccess- 
ful, Firm, the net* ln are frozen so eliaE the 
surgeon'* vibrating scalpel won't mash 
ihe end* of The delicate fiber* The rugged 
nerve ends are then (rimmed so they'll fit 
together; nerves rejoin poorly when 
there's intervening dead tissue. 

At the same time, the fibers are soaked 
in a solution l hat matches the chemical 
makeup inside the nerves. Otherwise, says 
tk MediuaceLi. the chemical environment 
of the wound kills, tae nerve lip 

Finally, ihe nerve ends are gently held 
together with a rubber clamp, no! sewed, 
so pressure won't distort ihcm. 

The next step is tc iry the procedure on 



monkeys If it is successful, human tests 
will follow 

Can (he central nervous system benefit 
as welH ll is a much more complicated 
situation, says de Medmaccli, bul iTs not 
impossible ■ 




Traditional nerve repair involves sewing 
the end a together (top) But blood and 
tissue keep them apart, ,-f new procedure 
cteffr?* the amt clamps them closer. 



Ulmlfirim |ii M^Spcf Pone'll 
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ANTICIPATING PAIN 
MAKES PAIN WORSE 

Most of us start to hurt the minute a 
dentist walks toward us- with anything 
that whirs. Now an experiment has con- 
firmed that we fee! much of our pain be- 
cause pain is exactly what we expect to 
f«L 

Working at the University of Washing- 
ton, Seattle, researcher* explained to a 
group of 66 nurses that ihesr teeth would 
be tested for sensitivity to electrical stim- 
ulation. The nurses were asked TO signal 
the instant they felt any sensation and 
again when they felt pain. Furthermore, 
they could stop the stimulus when il be- 
came too uncomfortable Samuel Dwor- 
kin, a dentist and clinical psychologist, 
reports in the Journal of Dental Research 
that this preliminary t«! provided thresh- 
old and tolerance levels that could be 
compared with further IcsTs 

A week Eater, the nurces repeated l he 
test — half in the same laboratory, the rest 
in a dentist's office, where a "dentisi" told 
them th^ir Tw*lh were to fv rhwlrwt feir 
health. The nurses in the laboratory actu- 
ally fell less pain the second time around. 
But those in the dentist's office experi- 
enced a 17-percent decrease in threshold 
for sensation, a 26-paxent drop in pain 
threshold and 35-pcrceni lower pain tol- 
erance, 

When asked, 70 percent of the nurses 
in the dentist's chair responded that 
they'd fell more anxious the second time, 
as opposed to only 17 percent of those ai 
the lab. m 



BIRDS CAN BREATHE through 
their bones. A Brifiih anatomist 
proved it in 175A by blocking the 
windpipe of i fowl and catting 
through a wing bone. Air flowed 
freely in and out of the hollow bone. 



"OLD” SMOKE IS 
STILL RAD SMOKE 

Can inhaling the smoke from other 
people's cigarettes be hazardous to your 
health? According to one recent study, 
nonsmoken who spend time in smoke- 
filled rooms may run a greatly increased 
risk of stroke and heart attack. 

Helmut Sin 7-inger and a research team 
at the University of Vienna Medical 
School put nine nonsmokers in a room 
filled with smoke from JO cigarette*. Af- 
ter 15 minutes They tested ihc subjects' 
platelets— clot-forming particles in the 
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BAKING SODA BOOSTS FERTILITY 




Some women arc infertile because den. it- mucus blocks the passage of sperm to egg. 
A simple baktng-soda Chilton can expand the spongelike pom ond restore fertility* 



Can the yellow box of baking soda in 
your kitchen cure infertility? "'Sometimes 

diiffl« f^roriiLfliVrf* hinlngkl J£ eri- 

neth Gould of ihe Yertes Primate Cenier 
of Emory University in Atlanta. 

About one percent of American wom- 
en aren't able to conceive because of ab- 
normal mucus in ihc cervix, the necklike 
opening connecting the uterus wilh ihc 
vagina. Under an electron microscope, 
cervical mucus appears weblike and po- 
rous, and at certain lin es during the men- 
strua! cycle, the pores in the mucus nor- 
mally expand, allowing sperm lo pass 
through. 

But in some infertile women, the pores 
remain closed, forming a shield that keeps 
the sperm out. Gould has found that cer- 
tain ions (electrically charged atoms) in- 
troduced into the mucus can change its 
structure. Ions with mnre than one nega- 
tive charge, such as those found in baking 
soda, cause the pores to expand. Gould 
suspects that the ions alter ihc way ihc 
prolelns making up the mucus bond 



with one another 

To test the iheory. Gould instructed 

&hoi]l 4(5 wnmrit In douche wilh 

baking soda before intercourse, after 
which a third of l hem conceived. The 
douche appears to be entirely safe, and if 
Gould ii right, baking soda may someday 
become u common home remedy for 
child less couple* 

Another potentially valuable spinoff of 
the research may be a contraceptive. Be- 
cause positively charged sons make the 
mucus pores contract, they might be use- 
ful by themselves, or m combination wilh 
conventional birth control methods, a* an 
effective blockage against sperm, it 



rrs NOT THE AMOUNT of 
DNA in ■ gene (bat counts; it*& the 
way that code is arranged. A lily’s 
genes, for example, contain ID 
times as much DNA as a man's. 



blood— for sensitivity to prostaglandin*, 
blood-borne chemicals that keep platelets 

from Peking together. Tests have dem- 
ons! rated a strong link between this sensi- 
tivity and horn attack and stroke. 

The platelets were found to be 75 per- 
cent less sensitive than usual: in other 
words, the prostaglardins were largely 
blocked from doing their job, greatly in- 
creasing the nonsmokers' risk of develop- 
ing life-threatening blood dots Even an 
hour afler leaving the smoky room, sensi- 
tivity was still substantially lowered. 

Although smoker* exposed lo the same 
conditions had no significant response, 
regular smoking had permanently cut 



their platelet sensitivity in half. 
Sinzingcr says ihst uonsttiokcrs in 

smoky almci&phrra may run &bc>ul (he 
same risk of stroke and heart attack as 
those who regularly smoke up lo a pack a 
day. And K given ihcir tower tolerance to 
smoke, even an occasional puff may be 
dangerous to those who don't smoke. ■ 



ALTHOUGH A BLOOD CLOT 
it jelJyllke and Oiled with fibers 
And platelets, It It actually 99 per* 
cent water. 



I IInii riciLf. fay Xcberl Fnnik 
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HirraCAMpus 



LASER ATTACKS 
TOOTH DECAY 



We i nbcrgc r, Hl Onc reason why SchcibcPs 
virus idea is al tractive is dial wc know 
ihere are certain viruses associated with 
the limbic sysEein, which includes [he hip- 
pocampus." 

Why can [he syndrome take decades to 
appear? Says Weinfcerger, 1 'Children may 
be schizophrenic, too, but we just don't 
recogtnze it," Or. notes Scheibel, stress or 
hormonal changes may tngger a dormant 
vims 8 



disordered nerve ceih d<tp in ihe brain seem linked to schizophrenia. A virus may 
be responsible. tut u scientist Trying 10 repeat the research is nos yet convinced. 



IS SCHIZOPHRENIA CONTAGIOUS? 

Some people may "caTeh h> schizophre- 
nia while in the womb. I wo California re- 
searchers contend. Bui a psychiatrist who 
failed in duplicate their findings says he 
isn't convinced. 

Schizophrenia is a mental disorder that 
causes the persona Ei l y lo disintegrate. 

UCLA psychiatrist Arnold Suheibet pro- 
poses that aberrations in l he hippocam- 
pus— [he brain’s emotional center — may 
be responsible. Indeed, he and graduate 
student Joyce Kovel man found that, in 
severe schizophrenics, many hippocam- 
pal nerve cells faced the wrong way. Some 
were as much a* ISO degrees askew 
They also discovered that brain cells in 
mild eases were rotated up to 90 degrees 
w 1.1 h ihe amount of l w ist matching ihe de- 
gree of menial illness. Bui some normal 
subjects also had disorganized brain cells 
"The deviations were smaller?* says 
Scheibel "Some may simply be border- 
line individuals." 

ScheibeJ believes schizophrenia arise* 
during the mother’s firs! inmester of 
pregnancy, due lo a genetic defect or, per- 
haps. a viral infection. The embryonic 
cells rotate while gluing themselves lo she 
forming hippocampus; l he “glue" dis- 
spEves and the cells shift. 

Bui researchers at ihe National Insti- 
tute of Menial Health report that many 
normal brains have these abnormal cell 
twists. Says NIMH psychiatrist Daniel 



Arc you cavity-prone? If so. smoothing 
your tcclh wiih a laser may stop those de- 
structive bacteria from taking hold and 
digging in. 

Scientists at Canada's University of Al- 
berta have found that a laser can fuse a 
tooth's fissures, where the decay process 
firsl occurs. "These fissures, mainly On 
the biting surfaces of ihe back teeth, arc 
like faults, 11 says pediatric scientist John 
Hargreaves. "Some are badly formed and 
too deep.” 

The procedure, which has so far been 
tried only on extracted teeth, involves 
passing a laser, via fiber optics, over ihe 
tooth surface. According lo Hargreaves, 
it takes far less than a second per tooth, so 
ihe heat created never reaches the central 
nerve. Thus, it's unlikely that the laser 
treatment, when tried on patients, will be 
painful. 

The researchers are now developing a 
hair- thin fiber that can pass between the 
tool h and gum into the root-canal system. 
Root -can a I work today involves filling 
these channels to keep out contaminants. 
With a few pulses of ihe laser, demists 
would be able to boih sterilize the affected 
area and permanently bond ihe sealant to 
ihe tooth. 

Clinical Inals of the technique, says 
Hargreaves, arc at least IwO lo three years 
away, ■ 



DANGER IN CATARACT CURE 



The way we [rest cataract*, a doctor 

ul.mns. can C4USC b' in dries*. 

As ihe lenses m our eyes age T cloudy 
spots, called cataucls, often develop 
These prevent light from reaching the ret- 
ina and thus impede vision. The mosi 
common cure is to remove the lens. 

Bui l he tens does more than focus light 
J luiMiiJis and other animal* auric in day- 
light have a yellow pigment In their lenses 
that ads us a filler "This pigment cuts 
dtwn on glare and Sight levels." explains 
ophthalmologist Seymour Zigman, of ihe 
University of Rochester Medical Cciilcr 
Jt also absorbs short wavelengths of 
light— blue and near- ultraviolet — lhai 
can seriously damage the retina if not fil- 
lered out 

The lens pigment in gray squirrels is 



nearly identical with ihe pigment in hu- 
man lenses. And when n squirrel's IcnS is 
removed, near-ultf a violet Nghi— even 
from indoor sources— cin destroy ihe ret- 
ina's light-sensitive cdls. 

The same may be true in humans, espe- 
cially if natural lenses are reputed with 
artificial intraocular lenses (IOLs). Not 
only do tOL* lack ihe real lens's tillering 
pigment, says Zigman. “but if shofl- 
watelengih Sight enters the eye through 
an tOL, its focused jusl like sunlight 
though si magnifying glass. It's nos hoi 
enough to burn ihe retina, but it can dam- 
age cells." 

Researchers have yet to document such 
damage in humans. Hut at least one opti- 
cal-supply company is now developing 
yellow -tinted tOLs just In case. • 
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IF THE SUN goes behind m cloud, 
the momentary drop in tempera- 
ture can slow a buzzing fly down to 
a casual stroll. 
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WHAT ARE CLOUDS? 

From mackerel skies to fhumkrheadi, all clouds are shaped by fundamental laws of physics. 



L ike ghosts, clouds seem to rise mysteriously from no- 
where, In fact, they are the visible part of a continuous 
cycle in which water evaporates into the air, condenses 
and returns to Earth. 

This cycle starts when the sun warms the Earih. The 
Earth* in turn, warms pockets of moist air. When an air 
pocket heats tip, its molecules bounce around more ac- 
tively and begin to take up more space. As a result, the air 
expands and becomes less 
dense. The surrounding, 
heavier air then pushes its 
way underneath the 
warm pocket, which rises 
like a hot-air balloon. 

As the warm, moist air 
climbs through layers of 
the atmosphere at de- 
creasing pressures, it ex- 
pands more. Since heat in 
gases is generated by the 
jostling of all the mole- 
cules in a given volume, 
the air cools as the mole- 
cules spread out 
At lower temperatures* 
air can hold less moisture 
in the form of invisible 
water vapor. At a temper- 
ature called the dew 
point, it becomes super- 
saturated- Water vapor 
condenses into a fine mis! 
of droplets. Just as early 
morning dew condenses 
on grass, water vapor 
high in the atmosphere 
condenses on tiny pani- 
cles of ash (from fires and 
volcanoes), salt (from air 
bubbles bursting in seeth- 
ing ocean waves) and fine 
sand (from dust storms). 

There are about 80,000 
such particles suspended 
in a cubic inch of air over 
land, about 10,000 over 
the ocean, 

Only when the water 
condenses does it become 
visible, and when enough 
droplets condense, they 
form a cloud. Clouds can 
completely cover the sky 
when warm, moist air is 
rising over a broad area. 



When they look like scattered puffs of cotton, they've 
been caused by localized updrafts. Clouds can grow to 
vast proportions if enough air i$ heated: A (bunder head 
can tower eight miles high, and half a million tons of wa- 
ter can be released in a single downpour. Sometimes, up- 
drafts can hold rain in a cloud until so much accumulates 
ihat a deluge results. One cloudburst in the Caribbean in 
1970 produced 1.5 inches of rain in one minute. 

Clouds stay aloft be- 
cause the droplets are so 
tiny that they remain sus- 
pended on air currents. 
Each misl particle is min- 
uscule — only one-mil- 
lionth the mass of a rain- 
drop Sometimes the 
particles drop out of the 
cloud, only to evaporate 
and be swept up again. At 
other times, they leave the 
sides of the cloud, to be 
replaced by water vapor 
from below Thus, the vis- 
ible boundary 1 or a cloud 
is really just a division be- 
tween water in vapor 
form (invisible) and water 
in droplet form (visible). 
Says William Rossow of 
NASA, 'it looks as if it is 
stable, but (he doud is 
constantly renewing and 
destroying itself." 

T he droplets in a cloud 
continually collide 
and fuse* forming larger 
droplets. These drops can 
grow to be a hundred or a 
thousand times larger. If 
the cloud is at least a mile 
thick, so many collisions 
can occur that I he drops 
eventually become heavy 
enough to fall as rain. 
When the air is cold 
enough, the droplets crys- 
talline and become snow- 
flakes. Even in summer, 
rain can starl as snow, 
since the temperature is 
often below freezing in 
the upper atmosphere. 
But the snowflakes melt 
as they fail into warmer 
air. m 
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Clouds are formed by heal and cold and are sculpted by the wind. 
Most types {these are just a few} occur at specific heights. 



llltmruiun by Ream Frink 
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CAFFEINE QUIZ 

Mosi people know caffeine's kick 
Here's more on the popular stimulant. 

Where does il come from? Dozens of 
plant sources, the best known being cof- 
fee. tea, cocoa and cola nuls. 

What does it do for plant*? U S De- 
part men i of Agriculture researcher Rob- 
ert Buchanan nays il may help l hem neu- 
tralize poisons made by molds. If so, 



A barnacle's success in life depends on 
a single decision: where lo live. Once it 
glues itself to a rock, ship's bottom or tur- 
tle sit ell, it can never move If the ship is 
dry docked or the rock exposed too long 
lo a if; the ha mack ditt- 

“It's a rough life," says Mark Denny, a 
Stanford marine biologist who has stud- 
ied these cousins of the lobster for five 
years. Baby barnacles, swimming a feeble 
si* inches an hour, arc at (he mercy of any 
fish that happens to come along. "At a 
rough estimate," Denny says, “only one 
m every ten thousand barnacles grows to 
adulthood." 

When currents bring ihe survivors into 
conlacl with a solid surface, they alfach 
ihemselvA with temporary glue while 
i hey test i he local ion for adequate sup- 
plies of plankton. iheir food source. Tf the 
site is poor, the still-mobile barnacles lei 
go and try again. 



caffeine could become a valuable agent in 
commercial food preservation 

[s it harmful? Caffeine has been shown 
10 cause irregular heartbeat, and some 
studies point lo birth defects in rats fed 
large amounts. But Manfred Kroger, a 
University of Pennsylvania food scientist, 
says up 10 10 cups of coffee a day is quilt 
harmless. 

What about quitting? Go slowly; with- 
drawal symptom* include headaches, 
nausea, irritability and drowsiness. ■ 



the barnacles secrete permanent cement. 
In two weeks, this protein-based glue is 
nearly mde&tructihlr Its secret would be 
valuable to learn: The glue sets underwa- 
ter defies corrosion and is so hard shat 
it's easier to break rhe rock Than it is to 
pry the barnacle off 

Once attached, rhe barnacle forms a 
shell around itself and begins waving its 
fan-shaped feet to catch plankton. It also 
starts to male. Barnacles ate hermaphro- 
ditic, having both male and female sex or- 
gans, but they can't mate with them- 
selves. Fixed in place, they have no choice 
of partner; the next-door neighbor musl 
do. To bridge ihe gap and impregnate a 
mate, ihe barnacle hss evolved the longest 
male sex organ relative io body size of any 
animal in existence. 

What causes the lightly packed colo- 
nies of shells that mar ships' shapes? 
Some larvae settle down right after birth 
to Jive with mom and dad. a 



MALES: 

WHO NEEDS THEM? 

Could men become sexually obsolete? 
The distressing answer is: possibly. Many 
species have acquired the capacity to re- 
produce without mating — roughly one in 
10,000 — and m most cases, ibe species is 
now exclusively female. 

When an unfertilized egg develops into 
a mature offspring, the phenomenon is 
called parthenogenesis. It is most com- 
mon in invertebrates but also occurs in 
Fish and lizards— and. says University of 
Illinois ecologist Michael Lynch, "The 
potential as present in all species/' 

Trad] norm l evolutionary theory main- 
lams that sexual reproduction is always 
superior Id parthenogenesis, since the 
mingling of male and female genes can 
produce improved offspring. But in cer- 
lain conditions parthenogenesis can do 
just as well — if not belter. Explains 
Lynch, "if you have an ideally developed 
species in a stable environment, partheno- 
genesis will give you ideal offspring. Plus, 
you double the number, because each or- 
ganism can reproduce individually/ r 

Further, says Lynch, asexual species do 
acquire genetic variation. For example, a 
nny crustacean called Daphnsa is found 
Mi both sexual and parThcnogenetk vari- 
eties Lynch has tracked 75 generations 
(there's a new one every week) of the par- 
thenogeneiic form, and, he reports, "Ge- 
netic variation Has definitely increased be- 
cause of mutations/' In the wild, vcsual 
and parthenogenctic Daphnia have 
roughly similar genetic diversity. 

"The potential exists in humans, too," 
says Lynch. "Ovarian cysts are caused by 
unfertilized eggs that embed in the uter- 
ine wall and start to develop/' ■ 



THE HUMAN BODY can lose 
heat up lo 23 time* faster In water 
than in air the same temperature. 
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HOW DO BARNACLES GET BY? 



When a satisfactory habitat is found, 




Gftiwfng to nearly a foot across, the acorn barnacle (at rtghri is a delicacy in 
some countries. The anatomy of its cousin, the goose barnacle, is at the upper left 
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FORD EXP TURflO 

t’CpuiiirtmJd from iragff 16 2} 

down the half-shaft angles in a success- 
fid attempt to reduce torque steer. Koni 
shocks were installed at each comer. 
Hear springs, taken from the Escort, 
were chosen to improve what some ear- 
ly drivers felt was loo firm a ride 
Suspension improvements can still 
he made, primarily in the area of ride. 
We would happily have traded a bit 
more tar-strip harshness for a little 
more hard-oomeririg ability. The sus- 
pension tuning works vary well in tame 
environments. At speed, a few fast laps 
through your favorite sweepers will 
teach you how to get through them 
safely- It may mean sacrificing some 




EXP Interior beneflti from a new dash, wans 
and deot panels In ©4. Turfcortwged ver- 
sion gets sports seats and 5 VO wheel. 



speed to promote directional stability, 
but after all, this is not a race car. Ford 
may not have made a silk purse out of 
the old EXP, but it has at least made a 
Dacron one 

Driving the EXP Turbo at greeter 
than city speeds is when you discover 
the improvements made by SVO. The 
car feels much mere confident while 
accelerating In high-speed turns, the 
oversteer we associate with front - 
wheel drive can be modulated very eas- 
ily by judicious use of the throttle. 
Steering is very lights unfortunately, 
because power steering is required 
with the luibu package. This power 
steering works roe well, effectively 
masking any meaningful conversation 
between die driver and ths road. 

The EXP dashboard has been rede- 
signed, as have the door panels and 
standard seats. The turbo car. however, 
gels even better sport seats. They do 
not have the supportive characteristics 
of the seats in the SUO Mustang, hut 
they are big improvements over previ- 
ous fare and hold up well under hard 
acceleration and cornering. The only 



flaw with the thick, three-ova] sport 
wheel is that it completely obstructs a 
driver's view of the right turn signal 
light in the upper pail of the instrument 
panel 

One improvement Ford could make 
Is to the trsnsaxle- It was designed for 
the 80-hp HO Four, with gear ratios 
intended to suck every last mile from 
each commuter gallon of gasoline. The 
turbocharged car gets the same MTX 
[II five-speed manual transaxle that 
goes into the unboosted care, with a 
Final drive of 3.73, Its wide ratios fall to 
lake full advantage of high-rpm boost- 
ed power. 

Third gear acceleration is adequate, 
but it’s third gear One must use in Order 
to pass, sometimes a tricky maneuver if 
the driver goes to it directly from fifth. 
Downshifting to fourth to pass just 
won t do the job, 

Little is lacking 

Automotive journalists generally are 
an unsatisfied bunch. They always 
think each improvement could have 
been done better, or differently . But the 
EXP Turbo lacks very little to become 
one of the hottest in a hot new breed of 
performance car. Better gear ratios are 
the most obvious need. 

The exterior of the turbo version has 
received some attention, too. Since the 
Mercury LN7 has been discontinued for 
I984 r Ford installed its dark tail lamps 
and bubblelike backlight on the IXF 
For the turbo, the rear also gets a low 
spoiler and a red Turbo decal on the 
lower body's mane black paint. 

Little has changed up front in the 
boosted version, except for the obvious 
and tasteful addition of a chin air dam. 
While the only interior color is charcoal 
exterior colors for cars with the turbo 
option are white, black, silver or red. 

Also quite obvious from the outside 
are the addition of liras and wheels 
from the Tempo. Our test vehicle has 
13 x 5,5 cast aluminum wheels with 
P185/65R-365 Michel In TRX steel beli- 
ed radials. Ford experimented with 
tires as largo as 210 s. but found there 
were clearance problems with the big- 
ger rubber. Other Lire makers, includ- 
ing Goodyear, are being evaluated for 
the Turbo package, so a wide range of 
tire choices may soon be available. 

The EXP Turbo is going to surprise a 
lot of people not used lo taking this car 
seriously, It now does what it was 
designed lo do in the first place — pro- 
vide two people with transportation 
that accomplishes more than just the 
commute to the office Driving, after all, 
was meant from ihe start to be fun. 

Where the EXP Turbo does its best 
work is in showing us that, finally, it is 
no longer a car standing m the Escort's 
shadow. It has a much -needed Identity 
of its own. 1 M 
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GREAT SAUSAGE RECIPES 



277 page Hultrated Ixk^ dxptaJnk lAuug* mftklftfl 

plus home curnng and vroktog rf most, tort and 
Ash. Over 100 iKlpt-L We now have Low Sad 
xvningL Free equtpnienE and supply calalOQ 
ti&s more irtformaeklfl. 

The SAUSAGEMAKER 

lTT-e M4nar, Road &J«R*o. NLV 1*207 



Need a Car Manual? 




Bill Tall Fraa 
^ 1-300-CAHBQ0K 

IN Him YORK 15161 &7&-B043 
ffltaii CAKQ ^OfRE40£fffEQ 
m FQMKEI EATILDH1 



WOO DEN 
f 



TOY PLANS 



L'wywHJi W > «sy IS c-trnipk'tc 

pbiii In ai^ec be-fldE tuuk Irh'JWt ^ 
DlUfty TrvCi fcvii'h L'mripprniiur iJiu^ n. 
ParEi -.Irart'ii^L dimCFULOna EWf-bv 

'P- tr.f-p irwIrjctKiRt included 

Maiii jtmL e in! Oiecf »itk wJfr OrHv S?.1S 

Hh. 

CUAYTS FLANS F.O. Iffift 

|wj>i(TT, n -WIMIfea. 



E APPLIANCES 

NH 



APPLIANCES 

FOR COMFORT! 

When yuu bIlp IjsEd a frn- 
Uitt* fthCLHJKjS AppJjanrc-1 
y<Jti r.m r lygy Ju^vrflEy 

(wifnrt nifht mad da> all 
work or at playF ThirtM 
nulliCiCi AUhld. itnn IfiBD You huy diirct frpm L hf 
fnciuTy - never wdd to *tarra - bcwftTT of j [ail*Lionfr 
Only th*. hJ^1rM4 qfOaLLty nMiUr-HMn and ivarkman- 
pjlilp. (E«peeialljr far alder people wha wiih ba avauL 
UniKraKiry operutiann Idi rcducihi^ rvpUfWJ, ShmI 
fnr our boaklr* wiMi iw e^sJiipsM&n 

BftOOHJS AP^UAWCK COMPANY rMedkare 

Ihpl. 4i£l , Muntmll. Mkk -ISO^ BO^J 



So easy to handle 
you guide it with 

N Jusi ONE HAND! 



No Fcmiflriflfet 
Ha WhEe Imarhs! 
Nd Struggle! 




TiJlar if-sa^, lor heaven's sake, please don't buy 
nor pul up any longer with any othpr make or 
Tiller wtihoui giving yomseil a charge to I rn3 
out aomt our wonderfully difhmnt And twitch 
kind tsl Tilled - with POWER DRIVEN WHEELS 
and with lines in Tta REAR instead or Ifon FR0MT1 
Please let us send you ccmptete details, pnoes, 
"OFF-SEASON^' SAVINGS, etc. M.i.l coupon below 
now to TROY-RaT^ Rola Tilim, lOZnd SL 4 
giNAve.. Tmy, N Y, 12160 

OTsSi t*JiKttw*T kC. 



THQY-* r HdiD imn. Dtfrf. AIM 
IAZMSI A HI AHl, Tffty, H.Y. IFIM 

Nik uH it» who* wrtwfci Livy *f that 
MI’ htt Tlfcn pri«i tflf K GfF-fCA5W’ 

tAUlWi. now m HH Iw a huW m» 

iPiea-be frini Cl^lyi 



Drv 



tv 



BEAUTIFUL 
WOOD FINISHES 

Walcti Danish Oils provide an elegani 
extremety auraGle penetrating finish I N 
(he wood riol ON it! Primes, seals, 
hardens, piotects and beauhfies mane 
fast. ea$y applies no* 



Natural and Medium, 
Dark and B tack Walnut 
colors for ail woods. 
Wrile Walco-Oeftnis 
Corp 1756-22nd St„ 
Santa Monica. Cakl. 
90404. Dept PM- 14 





BfikhrtJ LtCKT Wt.lDVwC, HIIMTI 

amt CfwniTr m NWUCTKM 

■ uUM AATES WD4nPNECC DuF^G 
OFIftlldN 



CarJiry Inc. 

•■' ■■*■■■ i ■ ■ ■ iv * * i •» i - 



Ouatty bn na table Boete 
tor 4 HO and Up r 

SiibiglAi kHllDP^un 




COLOR 
CATALOG! 



167 





NEXT MONTH IN PM 



Get Amazing New Tube Mounted Lens 

BUILD YOUR OWN BIG SCREEN 
PROJECTION TV I 






MOTS 

u 

CA* Elsie 2c 

"1 VISA 1. 1 MsSerCard Dade 

Card No 



LORD & BURNHAM 

Uimnn B^rrtWT Z&WW* 

>lflr MrMIfe MY 1174? 

nrwn houtf pwpteiwe lflS6 ' 



□ Husli my ' HEuyera Ciuhle and ftanrxr" 

tiy few C ^ jpsun mart tty wnm J -mctaijr 

Victor check! 



ATTENTION KEROSENE HEATER OWNERS! 

15 DAYS FREE TRIAL! 

IF THE ALADDIN* KEROSENE HEATER FAN 
DOESN'T HAKE YOUR ROOM FEEL MORE 
COMFORTABLE, WE LL REFUND EVERY 
— PENNY! 



/ ifipnw e*twaA*l*c 
nutward rcy gn? ire* t&rnrpfi 
^ jw sj.ii energy’ 



N* .1 bj >w r Koiuser* Pearler, ihe 
'eft Maddn 1 npw.er 1 u/fi nruyBo I he- Ucil .-ivn^lTrflril r 
ht™ n&tf -rfl yftj-'t evW LWplelHtf 
wt^«d within iS days TI jai u nd Ihe purtna&o 
E>npe-^-C^riing haling and ?h>pp^g 



everyone who 
ever bought 



wishes it was a 
Lord & Burnham i 



Because - Ybu buy the best - 
from people who h^ve ceen budding 
g(«nhou«irof — — 1 ■ 
I7?ye^rs^u 

gel superior & F^rtn 

quality ana KgffiNf'OjSi 
y oo gei service JLAR [ j \.v-. 

See why. Send 
coupon today I 



Special oie NOW only-*29» 6 

.ff «f7_ Including tube mounted Tens, cabinet plane 
VALUE a nd specifications 



* Put small portable TV inside 
cabinet — lens enlarges picture to 
£5 ant o-kiijt diagonal picture. 

* Thrill to spurts ; ju>* like being at tbe- 
fiflme! See your fa wile m&vieB fle if 
yau wete in 1 be theater!! 

*f£aj(Y lo kutld — Construct thi* 

, cabinet model M«t BIG SC KEEN 
\ TV vith ftboutS^OnvarthofCDiTLiiicn 
I, particle board* screws , ns t La , h ingea, 
f Comer braces. Finiab to your choice 
of antique, paint, stain or varnish. 
*Satv or mere! Whv pay the 

slum pfie* for projection T V? Build 
in. your home wurkiihep or have 
cabinet s-bop do it for you. 

MONEY-BACK GUARANTEE 

If you are not utLkalitd for any reasan, 
return kit within 3*) Jays after receipt 
for full refund. 

S ifliJ Mtfn hkuUp- C l 



W-E& ft-P ROJECTOR CD., DEPT. PH 14 
MAID Sfimirral* BW, Lwgo. FL UMQ 



G Y-us, p IcanK f^iHh (Tie &ik S«ee«i — 

TV syF,Lr j rTi 'Jthirh. i nciudt-.i Ttrbc Namt 
Lcitf AifctfraUy kt\d .. 

Cttbijicl MoJH tfcmirn plana 1^.1^ Addrrss 

¥-j]1i|-ni EnrliihiJd find fcM 1 SB- fJm 

H i>lJ shipprtlri A hnfijili'x CISt 

Tcdal J-12 *5 • F^c. r.dj r-rai-dcnU, 
pleatt add 5^ for abate tax.l St*t» 



JUST $ 39 95 Slkddm 



Mi WfFnw 1 - 8 O 0 - 251 - 453 S Em. h 

h l*n»*Mt CtfCOll|«l Elf-rU-JWJt EX1. 48 



New fumbo lets— and we tty on 
the 25th anniversary 707. 

Build our terrific flooMo-eeff- 
Ing bookcase. 

Weirdest car designs ever. 

Put your computer In a unique 
cabinet— fust follow out plans. 
Plus: Great carpentry tricks, 
kits to build, tire teal and more. 



_ __ Cr-L-ul*/ JifrfhlMta Ha^nxIJ.r Wlb, 

uf^li tt&t it* hum jLI Wldrr uE ft tvlYlpIpt* i j 4 ft L-r r#AtW*L aub 
hmpLlMi 4l4kP, iiriilTitilii EUlDJlHLHf. ufLfciC falNttr ju -kk 7 -l- 
L'l-i* the fljic cuti 1 dcOivefT tu zna PiMial fvrjvwu wrOiLn aLc lu 
L wc-lva Wr+kl. I,f far had felu<n [hlifftAbOTi bJ d>HQa, t<M Wlu be 
prompLfr nuiifleJ uf thw Lktuaduo thftt will, bffin yfnir KibMTlp- 
U«i. wth ft h>|Uihe f-:-T an sr tafthu lutnifd^ni >ou m*y J-iftvi 
cmm-pjiu; yiur dedvr. F’Lfuw edd r*ui eJl audi L-rJin tr- ut at 
I'ufulft/ Ifec-hanuh, I’D Ijue ECOM, On Mumvp- C-.^m Kl]-W 
Should yc-u hiii anv pctfrletn »cith jrau-r iubtcnjitiwi. pkftw 
wntr Joan Kami, i urit nwf 6tm« [Le-paj1.F^tiiq I'r-pulftj 
KnUdih. Kft boa 1HU. lT#i Uo^ihi. Iomi 40i». Ta AHUrt 
L|U IL fc*l( METlMu pltu* HYribH- WIT HI ill iltf IftbftL wbtn WTtllnf 
Le itt «e e^ptn. mif wing - your illTik npEKii 
Xentwal ur-ii-r* m-urt t* tw\*tdn b*u tiftiE nohi p-xiur eh 

iL^fJiUin Lm lftiiiJ-f ^ttfllahUftd urvhv 



Popular Mechanics 



P.O. Aon 'GOOD, Doa Mom, i 



PiB45f Fllff 
my iuBacrigEicvi bg 
POPULAR MECHANICS \n 



□ I year SI 197 

□ 2 year* $21,97 

Payment Df S-, 

Sill Me 



. is enclosed 



Initial i 



ftriwt print |i 



Crty 



SlBlC 






Your copy win be on itt way w you in w lo 
twelve weeks watch t& iif 

A publicabani Df Ifre T-Laarst Cocporalxin 
Charge orders euDikL lo put.i&n?r t acc«plarvc 
!Abr>w p= tifci apply in fcj. fi A iMy Canadun 

art Eureisjr [ViCM U[»r F^qUfiit I 



CHANGING ADDRESS? 

It you're plertiMrig bo move, piea&e lei us know al 
taasi e»ghl weeks before changifha your eddross 
Attach cuirsnC addrass label and rill- in yflur name 
and your new address. This will serv? lo irsure 
prompl Mrvioo nr y«jr SUbacriptJon. 



Sirri dU Ubat witt ]W nut 



POPULAR MECHANICS 

PH, ha 10044. Otft How. IM BWO 

v **n raw wo 

Sift* H IH1 nuawA t*H: BOQ-TU J- 1 Z7 J 



NAME- 



NEW ADDRESS- 



cmr 



STATE 



iPWaMfl-emtf 



ZIP DOW 



POPULAR MECHANICS ■ JANIMflY 













I SLOD 

I 90D 

n&oo 



124- Page 

CflEatag 



As! like me on? U3rcllJ!hHr rufl 
Aiirhtmfc doudte pedestal desk 
3? 1 **fl. 52" in* ^'high flail- 
Too Unit adds w re *tm 9mh 
sjnqfc t/v* ard dou&ie cune i^n- 

Stffl pnfljifcs included Tpu II bit 
n^kiHQH Yog’ll mousing it Adds L - 
luuNaus Ge^oi Ii] anyrocn A 
■rcOdnjrter * feW 

Pun ciJy .Qna&te FmtflMal Dt&i . 
Plan HU^ntToplMII 
Comsleia Deii Plans 



CAMLOG OF OVfcfl 1?0 PLANS $2.00 

to T?0 diflpfnt lul^ire [TCKlfWonil imim edps far* 
Aiwiic^i Enfltesn Mcditeninean. Evanish. Danish wm pi i 
Cnaue errdtes teds (afes scores itw' ^ 

rtimuiantfi reiuncw ^:ch Tfm intir Send i«&y No ^whI- 
#0ihirg shep is campifle wfmcuS A 

FURNITURE DESIGNS. Dipt. PD-14 

1475 SlMfM* AM , EVanilOfl III GGiOl 



FULL-SIZE RJRMmJRE PLAN 

ROLL- 
TOP 
DESK 



Kin 



KTTSnfflM ' 

DltllVttNtt ^ 

fwluiri i" *j4hl€itJ Pappi'if Scie«ci iiprti#-j« r.iMft-rt.i Ng 
Inp "4 WF.>J>I^1 i-rp-ij Ilirp ^»->r. 'u ' i>: V* pf-Minni mw 

"M 1 **** l-F.1.1 ii iKh MI II ^ pnlMi ■■■11^1 

kEihK4TJ-v«J CAii^ H'jiM j ltd I ] l> 

RW^t K.tapl n-1 llffl kttni n«T ll Cum Hfl. *4W1 



SAVE MONEY! 

8UY 
SURPLUS 



PUHJO you ft OWN JEW HELICOPTER 
IK. EAST TO FLY — INEXPENSIVE TO &UIL0I 

1 ■ Ljifui-s arm pe^mn plus 

1jT“ sknpaiiwrtf iwrHwm^ 

'fly ■ Ui*i lOw-COaT 1 1# 

t coi nM ai Y 1930 



tha NEUCOPl'LP mOOS-YDOO^ 

in £ iwJta PlaiS K* Riding. 

4 psifYi m-iom- • powerst' 60TN AfiO^f 6TXM5 
~Tirrroi i ~ D*53 » M e*W il i Op 



MEir^AfT 



P.O, FLon iuw 
SakimoFtr. UD 31217 



GLEAM PARTS Professionally 
at Horn a, In GARAGE or 




ELECTRIC PARTS WASHER 



■ 119-MUl Lnllfl J SW itfrtifrfT to 1 tulirtl rtf pw»i 

■ Spirit ^nuiUJfd plug wOh in lull 0«*fl awltctl 

* F:.im[. |n[!nn?j|p '^c I* mgvrttaipy ch^kot inlini lur picnic iU:um 

■ ir r.:cc; hi r-nrj-te wflh Vej rnrfrDi vi*n 

+ HW- n-Hl r;t Y rjl w Iti C*WCltY 

- Sgfnl-* l il f§a! ir lii< mc.ls IleiUe Irk ■! ISC 

■ ItgjUDE shM- cons^ucl^'i - lUNd-M 

* i Gtf-er cleimne capawt 

■ Tint ihH 1*14 i 1*1 ] (TS Wl r Iti 

■ flr* yw coiwplnfl Pin ijflty — in US* 

Flanr ifrd hgI irrludfld - fedcr 




DPTifluL. Accfdsanee 

'E.^a tifil l \wt sl^nil piwdH X" NffifkiPfl hi irttflhl 3Ja* 
PieliClHnADi>4rMi?i Liny4- Yf^lci-iuWw hu<«» 
HmBflti Jt#fl uiv L+Jranfl 4 f*J CEmlainir 0 f&a 



Now Available for the Home 



Industrial Quality SAFETY 
GASOLINE CONTAINERS 

mmunmm 

* , Srtfpn*flkl4 * SW-wpV>p * ■ Pifling Mn*n 

* IT hjr.-1.H- 

Auv ia:i:rv diiicr 1 U L I U=td F**^ MiOuii Apfnr^irf mr-flt OSHA 
jiaftflipfli Sla!Pap-i5t>ifliiflni#1^¥ E^rtl^ SftPygtHmi plilrllwi 
&»>■“ m nj:. r - vr|$l^ Ont n-Jud uui^jifC taring injilril w^lui itHA'S 
iMel ftjrihrta nd awm^l Fi^i-h N# i*ei s?^n ? n^n capKiiv 
WaiD^Mlb if <iz 4«w il r=js. s tiinn L ap a l 1 1 y Wfighi F ih Huj 
& iiuPE isMuiei Mi HI HjMh -i/iialAj jAn Hfuroli Lilmq 

nppmnp gn»-hHM bpt rjiw a.sp?r5"s iv! pplal 

Fiitrn and topeni^ n&imnpn gKtilnMrpMit* k M'i H. arrmi^ 

Thl iTiihSI pfhurmi " i.iiiI.iiiif: j-.j'ijtlt H -:-;■?■ J^hU £ jlllgr- li-K^C IIV 

W*tM&ib isj Hnr4i ??■ -it ^ stfr- epjc.rY W^Hj^Ul *3 or 



THE PROTICTOSEAL COMPANY 

£23 Foster Avenue. Senaer.y.iie. minoie £0106 

ehippna i 

Price HBHrtllnQ 



O-Jf 


Nr. 


llWI OhE hrhWHfiM 


1.1 in rv, 


*l.l P-*. 




Mb 


4FFi 


Ft«>f * C^l 












Waihrfir 


41 H 


C 50 


OlY 


to 


5CO 5 Gii C-lnorer 












Dpi}! VUW hRi' 


R,T$ 


1715 


G F f 


to 


if 


Sid 2 go Contairwr 


2R.5P 


aso 


Q!Y 


to 


rs 


5 gjf CrviE||n«r 


1*.T* 


a Ji 


Ory 


to 




D^In 7 ^ri- ^pniiiriir 


**.» 


S25 


0 ty 


_ to 


25 


Eta'i 1 -3-1 Conliiner 


**.75 


E 75 



Ir'c-^Md ii mv chnce [yr rnar*y dM« f-n.i<qp ro m t v'iSA iv 
WASTER CARD 

Cr «M C*^ E*> C«p DjIp 

^rijn#dM+* 

Nana 

AclT-mi 

CJly'Sl iZip 





GOLDMANS 

FOR DUR 30"* YEAR WE OFFER 
A VIGOR FLEXIBLE SHAFT TOOL 



There ia probacy no 
“-n mere warsaiile Idol in yse 

ft’ lodsy than the flexible 

h shaft machine, in all In- 

■ duatnes senh as mclal* 

L ■ivcifK. plastic s F leather 

goods, wood and glass, 
&** tool and die makers, and 

most unpodant the jew- 
elry repairman and manufac- 
turer finds this unit imaluatsle. 
The flexible shaft udit is the Third 
hand to The mechanic when do* 
ing pciJts.iiny. burring, milling, 
grinding, counter-sinking, saw^ 
mg. etc The flexible shaft unit is 
1 ruLy a unique meimmeni . _ 



A SATISFACTiON^ 
Unconditionally 
GUARANTEED 
v Of your money 
back! 



* Vm-h-p 

is . cod rpm 
W 115 voles 

Van^lha fiiPMd ! 

* AC pr OC cifirBflE 

•2&JP1PS 

The flexible ShaU unit isap- 
proximaiely 36" long com- 
pieie wish handpiece fitted 
wrrh Jacobs tto style 
Chuqfe (capacity of S/i^J 

h MO-120 



unil % 

^ompi^lft i 

wm 

Ah^rjsi'ar 
am 5*1 o! 

AtE4i3®riAj. 



Introductory Offer 

149.50s 



Vigrif R Fleaibl^ Shal! Wa- 
efunp ct?mpiE!e PLUS FREE 
244 pafte Vigw catalog 

Caiaug Only $2.50 

check nr i«wy cyd$;& ONLV 



PlensflGh^rli on p 



QTl#0i 

Warwy Qidor 



I 1 Vim Card * _ 
i " Maswr Ca+J # 

PLEASE PRINT 



Fame 



P.O. Box 2160 
Hempstead N.Y 11550 



ififl 



POPULAR MECHANICS ■ J.NMUAPY I 





Sophie GnkftQtolQE, Classified SaJes Manager Kavhy tuHumano, Classified Service Manager 
Raw 15.70 par word payable in advance each truortlen. Minimum intonion tm wcttir 
Bold face capitalized words — $1 .00 per word additional (Fire word sot in Bold Face at no extra charge, 3ap Ccn.1? Free.} 

The n-njtl available llSufl IP pltCO Ail advtirti3*ffl4M in Affteriu'i No, 3 Classified Suction is MARCH Tho cbttring is JANUAHT 5th. 
Send re ms twice payable mid order to Pepuilar Mechanic Classified Department, 354 Wwi 57th Strega. New York, New York 10019- 
Please indicate Heading under whdeh ad IS lit appear As A ccmsuner sendee and in coo petal ion with our maal-order advertisers 
whe me post office to adefrusut for their convenience. In handing yow ardor. Pofnilar M ochenlcs 
maintains a register of such mail-order advertisers corvtointng their complete names and street addresses 
AdvonJsors using I J 0 Bo k number must furmih c«npJ«a name and street address for our records 
To 0WPMJ delay in the publication of yopr ad. plaase tend descriptive matennls wj±h your FOqvw 



PUBLISHERS MART 
■ PQM i ft PUB LICATIONS 

HOW Yth Cai G«i NOW TO UNDERSTAND BAUD 
ELECTRONIC Boon, lor only 1*000 Fhw *fin EApJenehoni 
ind MLw Hfttofto Oh hm Stiopfl Chodn. Ra*nifir4 khd 

Cica otw i WcA. FREE DKtftMC Kit with E war* Pure hiw 
Wrta Hn To Company, P.0. Box 25K. Nweport Beach 
Caitamto HM3-1SK SitlilacftYi Guaranteed 

LiJjiN rm MM» ij qf Bw IW d wealth — Ten 

Step* to f in* ncul todepandonc* &dof How and AaKefre 
ff«* Gift » 2S. KM Auxoitn SOU £ Quebec * 6M. Pool 
put, DvwCQWir 

PJBL^EHS ^VTPSTCKKS, 0AFrtJAWfiOOK& i 
Ttoai, tf kut*ec*s! Fph Catalog S&-&1 

Oiftfxwd. Danbury. CT OftftiO 

OUt -Gf -ftps Book* Fcn*id Send Wanu BoodooV 5 1 
HipH Aw , Warwick. M.Y, KJOTQ 

HOW T* Wto OoriHi' C CW PJ Aten. to 1M2 PM. 
Lirnfcird, IL M 1 43 

EVLQftf an of the *pipr« w** Wa 

hHw ihewy Th* Pham iWhow" ■ a Pampt#i. m.oo 
to. AnM*ri 1 South PMand Ava , BmW^n, New YchA 
Tim 

VtWTWQ Hlrmarth lflH? S-*d »« for Gum T* 
JUUme Wan A D-Dty Beuhat" Maps. FcifcML Cwporaae 
War, Jttffi N. 20tti Awl, Pimm, Arizona BGOffi 

FREE Book Prppr^EKil^Cenvno^ffbraChria! Mspddo 
Church, DapL » 4fl1 Thurllcjn Ffead HKhasur HY 
ltfiB. 

"HOW to •oTobhih * rouiri ucnr p-ogrjni BoohM 1' .00 
OlMi ErMaipnies, 1474 Bmft Amoiwm, Eaco^ddo. CA 
MOST 

liatECT Mi JUfQU W Iteaaure Ddvelarii! lDOadf Ufia- 
Ml FemU5» And Constiueho^s Sand 1 7 85 * S i PtH To 
FormiM Hvdbou. PC Bex 5ftJ. BivttiorO. PA iSTOi 

' QCOOHEWS BIBLE; today i LngUsh Vi* jo* uMha Kir^ 
Jama BUa wm can mi undnlfl/id. ri SV»"i l A* GoW mro- 
hw SI 4,00 8r^i Bon «i5P. FI 3»» 

M*T0»C iw Lindm^k C«|pi#f. Wrup. S*nl bnl 
BWriy, lWt Linur #317, Ctoiron, HI 4«319 [31 3| 
53+flS30 



MAGAITNE1 

I.HH.m pwj^lv ined PdpLilai Uwtriaf^=fc M^orihd *v«> 
month pHaang yow ad hw*, lor ts TO a wvd, zp-DMSf 
rr**. you c*n paE to wtw? ft* ki ^eur maoajirm 1 Send 

pv *d pka 1?hpck pf man*y odw lo: Populur Uphinq 
CHnlied, ZM W SJrt a Vn V4*K. Nf ISOtO 

4UT0 M Tun^Up Ufc-igj Cwi 30 9TQ Irw 1 963- 
19B. Friw Ififarnwlnn - SASE - Tnd I flayinDto W-rTirnIur,, 
PA 10462 

SAVE OASOUHiri Bypou p dtum AvhM - - ■Efe* r , 
Peas laB-IJ, LsOn«^aviib, NY 12SAD 

FACTUAL HEPCHTS— y cur Own i4gh-uiabgH 

Car&urvtori' Bock Hare wcm>i FyW— 10c Gallon ' Slop On 
euminp • OkJw C4nr All Thnw-lT(B. FW+TCh. Bob 
1S4-PA ArtKEh. Twm- 3Tfff$<1 W 

QUALITY PbHgiui ^ p*ib. tfMal pwptj 

CilikPpli DO DOC i, Bo> LOOSS^U, Himop^A, MirrtAtiLa 

9A440n 

CAPITA LUC on vowr knowiedor Laim “HOW TO 
■I POUT. CONVERT, LEGALIZE TOUR MVMTUeNT AM- 
rDUCBILE"! CrtuSta Own dula i ph£rfrit J TUm 130 wrflH-qn 
guHlH mrcugh mmolaw prondim Ordar throL^p: Hit 
PubAcabant P.Q Soil 11136. Coda Mou, Colrloma 
«K? 

N*GN MPO CARBURETOfl Plena. How To Ea&>N Bum 
V01»1 KHH. H2PH, EkHAng Gmfi, UQ SOW 

ELCCTHK; UOTOftl; Con™ 1 fouCvb EWdtfc B9d 
CartMP Canyon, Owto, CA tino 

FLORIOlAJi CABS FOR 4A.E- OVER 15W WEEKLY 
PHOTOS, DESCRfFTlOH AW ipflICE. DOUBLE CAR VAL- 
UE m NORTHERN STATES. S#d H.OGTa CLEAHC-AR5-, 
*0K W. AngHtrfl, Tampa. FkmnH 334D9 

SAVE up lo AQAb QB* NBW d4vK4. SM |1 00 

IpA nj Box iifclPM. Cvcgi Part. CA 41300 

CRACKED BLOCK. HEADS REPAIRED Under HS.00 

55 00 hpr HAT ra&uqlio™ UWcJr or j#fT|T 

Kiri!, 2323 Vivian Rd., UHMsIp, Calrldm* SW51 



FREE CATALOG11 #00 SELF RIPROVEliEHT BOOKS. 
Dvpi, PUT. Bo 20& Flnt U 45503 

PHB CATALOG II « VMMB RAMMLL CJ*pT 
PH1A Bo 206, Rim. Ul 4*503 

“COLOR Hem* Product HAl-Odv Catalog,' fl" 1 1 m., 
1*5 Pages t5» fU. Hd ThvW Rd . BalayiL in SffilO 

OLD FAHKN4ED WOODEN TOYS hwT 5 &k* 
m pM yOyp «mdaKAkig aHiHi and M&gra cP>*amn 5i 6 W 
B waam MrarCiw A O flmpeny, Q«pi. PC- WT, *04 Madltfm 
AWiub, now vom, NY toots 

WHEN n> HwO bum*, ire dance la death and the ihuhc 
rONtr ■Capa BLOOD TANGO. flW piponage lhr41*r &y 
Aeben HeutHHi L hMaalli^g mutint at AmrM. A npvW a* mur- 
*v and migue eat a AAbcn taihed by the rtenry dt war in 
y&wt* on vWbcrOOc iam<Y. dhnded by bid Ixcidiari' tori n hit- 
4 *xhJ tn # total itnwa Awn Papemc* 
1350 To brtKw, feonj chmA nwy fgr 5350 wr# 
book pim Si oa each book lor pool age and handing to. Avcm 
Efcxrta Dapt PH. Boh 747, IVasden. TN 3SZ25. 

THE WORLD OF SPORT AVUOKM ■ moat owrvroimC 
wp took » daW on tha laitgnwng fold (rf sped B^abon. 
F«ui UMl ba*C llrpve W auoah-JKrabtiiSi. anftme and 
dttKL wartxnda and uliratunLi Ocwn lha ah ills naadad da 
tM*d a [Aina, type* pi mteniH used, apsce requrameniE, 
•r^inea. ctfTrftaitdn and eshKy Ptcftjeaiy finja^aturi. Sand 
524.00 »: Popuisp IMaohWiics. Ban 1014. H>Od C*T SHS^n. 
New YfflK NY 101 DT 



r 70 POPULAR MECHANICS - JANUARY IW 



VAPOfcARBrr - FANTASTIC N™ Vagoi Garbuetai 
OeWii FREE ■ DynaTai Si . Jordan. Nechfona, nmos 
BUM 

AUIOWOBELE LIST BOOK *422 - *126 Over IDO Manu- 
iKiuvi, Wahpi. Uodalf- FVkw. Serial NiAPberf, >40 Pagei 

Sena 55.W. GwianJ EntwpmtJk 563 She* Awua. 
HcKae^tod. Panne 15? 32 

HIGH maaga Careurmtn. Fiae Ehoaiii, to rr?r DrnpiR. 

6402<H>54B 

MAGNETIC FUEL SAVER, El ay to maul— Shhd |4 0Q tbr 
CdliipiH- Dftlill jY S Jfr.fe IP FL# StW 10 ft 4 S 
ft. 1 Btm 24J, Ramdisa Tn«s TB073 

VOLKSWAGEN PARTI AT iUPEfl DISCOUNTS, Viu 
UC Accoytod Sand- tMM Iv Gilatog. jBH Dneaijni Pam, 
P 0. to JB7. Daytona Baach. Fl 303SO 

LIKE QU CARE? Own im qq car pr wkM td own ona 5 
ThonfcAwsib* id WWR MOTOR HEWS, *W* irg- 
est ntreaj mAiVRpdica. Hwnmrtfli hi* am 503pao»» of k5t 
each mantti. mammad wah iltonoands at cto can *w |# !■ - 
pJiri parii. Kwoiura.. micMatcn 9u«4e4 and mot* Only 
515.50 ( w a f Qiani iuuei Sutecrtoe lo in# 'bUa' of o*d at 
oointlftn tndfcy Senfllp: Hmung* UcfcrNtWI. Def* lift. 
Bc« 1 DO Qenninfleon. VarmoN CS301 

AUTO HJffUB A IQUlFMlWf 

Fta FLATS nxmoe -nwr^Twe^-a aiy h -< r * tr+ 
NMOb y Company, 1 747 &jmr,#n I, to Upm«. Ippi 5W22 



300 WATT arnnine ROWER BOOSTER, 7 3Mnd aqua- w. 
i4 LED Uvinnal inoc-alcw. nrjnlfaar tide Fartailic Sound 
Enhancer^) 54fc«* » WATT 3 way S' -F SPEAKERS 
4 ohmp. SO W magrwl. gilllta, wirwi, hgnJrtHJi S».«5 
PJURirr SHUtadKin ^bhrcnued. EVU. 431 totor. Pow. 
Deuware 1W* 

ALTUWATOR Garwitff fi-tiJ.BFig &x* Prior 
He^htund Eftaineanng, to 5WH4. Lai Vegae, NV Wi» 

RESTORING AH OLD CAR? HWhBhM dI Body Too* 
SuH^n lor pn? cwnning reaut* 1 Oial* patch panato thal M 
nuih Repair pumorwriBy wfth Nod Irfe- Rolmoh utalrapee' 
a*jfflim*h im wtlh ptohing *n* Hqw4o took! awidable 
Gelatog H 00 ifahindabta) EASTWOOD. ISWatarto. to 
Sarwyn. Pennsyivamift 1931Z 

PARTS: Army Jeep #nd hn parts Spara Paria 4 
Egu^ttoni Co., PO to 751. Lenngfon, Konturty 
40MH5751 

COHVAJH Parti— 390 Fags niuairaled cvlatog 54. Ciort ■ 
CORVAIR Pada. me.. SJoUnu, MA OlftTO 

REARGUARD ■ UllraiwnK PtmMy MKnng 5y*5wn 
Japan a unqua naw scadem detorre^ dwede even imall 
c*t*rts Fi - &■ ^anaOto ww ranga Fro* broctvu Send 
large SASE ' TQK SyUwm. J??4 f s«*ar Way, SKramnnlo. 
CNtodi* 45427 

A200 AUTQSENSE COMPUTERS For Sale. AH Oonnet- 
flone And Manilla EBcaPoni For Car Or Truck Tuna-Up Aed 
Dugnovtic Sewa wqa AcoAuttoi P.0 Bo* S3 Coiunmta. 
SC 2STO. B09-W4F7Q 



MOTORCYCLES. MOTORSCOOTER1 ft 

SUPPLIES 

DO KAfiTSv Htnixhee. a TV a. And Kris Pan*. Engnea, 
Lawn* Price* 56 Reg* Ca!a'og S3 00 RahmdaNe had 
Worid. to* C 1*M Mwis^f Ave . Ptiwii. Ohio uOTT 



AVIATION, HANG GLIDING 

QVHOCOFTEH 3- View DrftmngtllO.DO. Air&aRSLCpIlea, 

f332 Onjano Sirwat Ometm Nt 66124 

HOBBY HELICOPTER. CW WahgNI Sinpe-SeM 
HWtoaplir. SlnaiiriDta CpniHutflon -- Mgtgt^lf Enjna Bnh 
ehurajago pplynnwa, toS?€M, &(. RBitiJ,QwtotCln«4 
JDL2U0 

GV RpCOPTEH “ EkjikJ, By anJ mentaln Him original "\+ 
IraAghd " retire rail ydunaai Fliei wtmn u whrua an* ground 
-ed'^iaMy rnanbiaciuJed avxto 1 953 3-mIbw drawvigi. apee 
HcalDni w4h Fltgril! leal raportb, ll □ Send to Berner- Airtf ah 
Ccrp Dept PM- 1 4 p.o to 3T&47. fleiwgh. N.C 27*22 

DESIGN Bvit* Appienei . King GNtori. StmpmwE PuDUce - 
llpn* Brwtiur* J0f IWqy Ahv*H, lJB20 S f^jn, Loa 
AngM, CA 90061 



SPACE ft ASTWOMAim 

ANnGftAVTfY PrcpuiBHMi Devtoei Free siwNure RDA, 
8oi 673NM. Conccm wC 2S025 

OFFICIAL Space-ShLfl>e Palchaa. Cap*. T-Shirt* Wtrle 

shutfr, po to sioe. rm^rn. nsmda jaiso 

SPACE SHUTTLE PATCHES NASA Omign Worn By 
A.iirofiBuii Full-C^. E-muidP^d Three DinerpNPalchea 
Sen d 510 to Vwtnito, 8a ■ 253MH* TrhirwiHe, FL 
327A1-Z215 



HOVERCRAFT 

HOVERCRAFT Pun Air Supe, Catalog ii.QO Unbpqil 

NewmlL Bdi SB! OndM ito 61 W 



(CdrtkftiMd on nail page) 





HOVEJTOtAFT 

eoo«ren*Wj9^iHCfttcnSLi£ returns ykj nr do 
ftl LPWOli E gift exerting aporl, OKr ycur FREE catalog 
Baommr^an. 3M PWk_ Mprwde, LA 7120i 

AEAD-Car Amitirfl H o^rerafl du* oa*ty wfl* ordinary 
twa LtWfwno^f 4*0kte pd#er C*m#| qn* nwi ^us Ha ■ 
Ota. Alan Bgr*#nf . backward Srtaw ays ovnr tartt'enaa, water 
C^pMi wnafrutfiJn filt-is. *nff taOthu* JflLfla. 
A^PrcpwEi. to 511APM. Clirttort Mow Jaiany 



CBS, RADJO a HAM EQUIPMENT 



C* WPffl ta*i. Ktt*. HerfFiWrt*, Citatefc r.» 

FlotUndabki APS L POE 263. Ndwrjcrr, HI Q2640 



POLICE Sciirmors, Buml Aeganc.> HPR. to 
Pwftrtf.CG 00219 



OB HOEMF1GAT1DH&, GWVW MWi, 00045. Pint*. Kim 
Catalog 5? CBCI. Sox 31HWM Phoenix. AZ sSOJfi 



UHEAH&,5snG5i ffl. Ba^jo^abM MaicoEtectromcs. Bo. 
SiJEC. Cadillac. VI 4#0 1 



ELECTRON fCS 



OOVlfiWttWT Synftja re«w*, tn*ft*m*ten, inoap* ■ 

oWOpw* pad* C^talco 25* M*ahrtfl. Nohvrt, Vasa 



LATEST tlaahprH: Buggrtfi «Km UirfMuhe SI. 00 

CPtoT Ban 220 M, Miami, Florida 33i 65 



COMWTHP * SOFTWARE 



PLAT THE STOCK MARKET WITH YOUR PERSONAL 
COMPUTER! Mewl Pr&dtcal Guide *x Stock Selection*. &uv . 
5*fl. Mfl.Trflt Evefcia tow. Guft'anteed, Pngver-. inwiruaiJta 1 
$12, 95 totpK! Cwteuftora. P09 SSMGV. Dvww CO 
UH-HH 



EVERV PERSON S GUWTC TO PERSONAL GOMPUT* 
ER5. $7.99 HGP INDUSTRIES. Rl . 1 , Box 139. CIIHBfi.. OW* 
7W01 



4K compeer U5S3BG (Xl ant htodtede Apaw compaUdM 
sdftarm OrtaJie UBSl.M. Rawm. PD to 3KT0, 
5&i*utin4tt. Hgngkpng 

n-JfrmA owner* Sans IflT bn* rwln^q ar rt»w *A0 flFOfflftfl, 
1&* n»l wteeara. Dyrt*™:, to 590. rtc4amlla. H.T. 
11*01 



FWE Japn.'Cflnmg(J(|Fi- , AATI9&-4A''TifT , lMi , VIC-20 pa- 
grn-Tis 1 Sand EiaTipi Bax 62??MJ $ki Dwga, 921 05 



00 TAXES ON TOUR OWN COMPUTER. Bash IMfrEZ 
Bmk Pi^nlnUli J12-0G. QihW 1 963 FsxtI* Avflllaha Cm Dw 
- January ^ IrrtefffiiHKM, SASt Cenired In Ta?« 
Mettoton loArt-lws. PO ton AttJ. Nets; N.C 2^1 



MAKE MWET^. your aaii0i’Jl«mituier Detail* $5 00 

SESa. to 522. ptgiw. Wi 5**$? 



TH5-&G COMPUTER DISCOUNTS, Lima jTC4S wy- 
lAflfe Prw pfKfl iiai Fadn Shock. 1 h, OaHaa l> . 

VWlanD. NJ ttM SufriST-WaS. 



ITiflEQ, CASSETTE TAPES, ETC, 



WALKMANS *t Wfoa=nl» Pni*S. CasflaUle Sl§«. FM 
Ciiiflflfl fcT.'K, Balh #t«H ^soaXxvnaa Pma S2 ra 
and Hindfang Sanaiaancm Gidronb^cd. p«jmid 4Tni*isn»A. 
Be* iMB. HaftftjfTi CTOanfl 



THOUSANDS OF 0LD4EGP Ham .ic-ftn5 4®^ Nt rucnrjf 
ton me tat 40 jw* Inc^rirng p^>p, cwniry nXK afi|J 
Sn>d S3.W H?r t#pfcg »: Pjo. P.O 8es &M55. 

Da pi. PM, Lea An^l«. DA B006* 



TV 1 VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN ITEMS in THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION- 



9ATELUTE Sysla™. Bjild, Saw. Send il^W. flefmm- 

«bl« Macro £ Nctnrtcft. 8o« ii5B& CadiMc i*i 49W 1 



MAKE BIG MONEY Hi HOME SATELLITE TELEVISION. 
8 a a dedar Earn ^SO.OOC CM-s 75 .doc 00 yea.'iy Sand Par 
vflluatia raparl Whuaula SBtdlila Supply tkr.« 'G*4 
Lahe Owvopo OR 97014 50Q-24S-fl33S 



satellite television AffniatAs d^uh* Aihaiiad 

Idi rerftm corKlnjLYun by Obyan* S5.-DG Jar^ofi 
Elseuwi^, PC. Box f£6M, Cuncae. Oe. 971 1 5 



TOIO MOVIES. VHS^elS-Dip: C^xDg SI 00. Tuwm, 
Dun lurl'. PAD 20751^2 1 3 



PAV TV Artd^MT TV RECEIVERS. Wholes** ts> PvW^. 
LOWEST DEALER PRICESI FREE hUCfUS. Sand irpe 
SASE la. JfloH. 632 Wad Oowi. Sude Giendae. Ca 
SiftH 2i3-V®64A3$ 



SUBSCfllPnOI* IV SECRETS - Navi PuKti!Mna ? 
EVE8TTHIRG FNiHM 1 H,_,.|-. 1995 WEEKS. 2226 B 
O^kgmvs waliAit C’mk. CalilDfia 



BOATS, OUTBOARDS F TRAILERS^ 1 
KTTS 



B0ATKTT3 - PLANS - PATTtflW9 - mWEPACS - 
LARGEST CATALOG - m Oss^ng a- w - Plywoo-I - Ffcpf. 
giaw ■ Steflfl - Strip PrtnJuno ■ POWCRSOATS - - 

a^Msdi - tai - Spwlfah«T ■ - Ruft»b*jt|. 

IUVAKSCANOES l^iga Snipctioh ■ Ptyvwod- FbwglicLiJ 
SAILBOATS - DnyiailM - TUi lerMil^fl ■ MuHinjIll - F16EH- 
GLASS MATERIALS - Oottl - Ream - Fum - CATALOG 
IZjQO - hcJudaa EH EE Malar j s daKrxxe ■ Fquvxnarri - FLg 
Sr^arte-^Baoh "AMATEUR BOATBUILDING" ■ F-eargi^ 
- Piywaod - WoMfEptwy - tfi.-OCH CLAfiKCRAFT. iff 3 
AqufliBne. T«mMiBnda NV '4150 



EVINHUOEMERCUHT IffiCl 6^ga nfi al SiZSS 
Scott McCuikxfl pare . . J2 tiardiing Eiedra Manna QiA 
U9TTXM Road, LyvteocM. N*« yprt 1 15*3 



PONTOON and IVxjEtftoa^tlrtnnJi W.M lrf«em#TN5ft 
11.00 5 SuO-523 -MB <1 aT 6M2 Wolfertrdfi, Bax 902. 
CtJuffibfi, TN 364D1 



fiberglass - nz&m ■ Fwxa ■ tw - «kkii*% - m*i - 
m Fxd^ry Oncifi , CATALOGUE %i W - i&K* "COM- 
PLETE FliERGLASSING" 36.D0G • L'arKcnatl 'fi-F 

AqualAW. Tor*NaMa NY 14160 



BOAT PLANS - FRAME KTTS - PATTERNS - Hundreds M 
dafttgna - woo d - FrtwQiau - Sad - SwboaSs - • 

OutboardG - Canon Kayak 4 - Ro^ixwte DufP^oab - 
Donsa - Houso&oaH. ™gicK)B m c jd? os^uiTfKin; 

fc^ppiJV ity nnwtow Pi^UMjrmJ r^rluFtl , m -0^1 
Supgliefli FaslonKvga ■ Ffcargasa ■ Ratlhs -Gluui- BCOki 
Send S2.QQ 1« Huge 144-pe^c c&Wog or 34 DG- A ’ -nan. 
InciuOM Free BaatDuiUFig sirpuea tyocHise. InresH^wta 
dot ’Foxy-&ihstel ' ’‘Faxy-Gflp waod^epevy boalbuRdinqi sys 
ram - Mwhj* - 52. K GLtH-L MARINE. Si 55 Rowc.-pns. 
7S6MF. CA 90 Y as 



ROATBUILDER'S PLANS, Pa ttew - KffyOU. Carxm, 
S®*(Mai. Piroguo*. Fi^hFig BobJb &jc*thoflhj, 4G rmfjflis 
Catalog 5fe. ttfliJwi Swrta, Bqi ^7lC. BrertTwtmi TH 
37«7 



BOAT JXlTS - £? L'miviiU? !F.>Jrb ■ POWER SAIL - 

fl 3G . Mwm iiOergiuit hiAa and ctac^s coma racrofy 
BswmWsd- you utnaaf^dorywRpiiPitinifflrtjr Sxw huolpc 
fofy-WP wst Nc cHppnviop taqiArp fl *i p«gp wldOg - 
$1.00 ugrvr. QT-Fw 3&G0 Urtl Highway 1$, 

Burrdvia, MiW**di 56337. E12-69C-30G0 



AMATEUR BOAT&U4LDER5 ! E .ni^ng ? Ecwl^ 
rq if? Swfd Itir FREE BrtKfrunv. i NT E H NATIONAL 
ASSOCIATION OF AMATEUR &QATHU1LDER5. Dagi 
P.M., P.O. BdP 1BS5, RtiWVih, ME E035G 



I SAILED Aiturd World 5 Veara Aa Ship a VawigflKjr 5a 
Con Y*j 1 Hra Oft One Of 1 .GOO FVnAta Yat*ia. -natlbCilcm 
bank Cflta-ip&J Na^pgaiicn' Slap-Dy-SMc Pfoc*U w For Com- 
pfete Idei $10 Ta k K«wiy. , 3aS3 Panay Way Hanna ffd 
Ftay. CA, iGJsa 



CAMPING EQUIPMENT 4 TENTS 



CAMMNG Equipment- 3 m.im Amq snfw». Fr^ C4tak59 

Canyon. 0*r 90«4, T^, Arif*fii 6671&1 



OUTDOOR EQUIPMENT 



APftlL SPRING SEASON 16 ON IT S WAV! PM mad^s 

jr» buairning Id Ifthh abmt (he hUldoM. DOTH luiqur to Oin 
>bur dji £ kK? CXaduCt^ n CHJr Apri ruu«. Sene vbur Ml wflh 

ctiecKof moneyorfler tq PM Ontwiir^d Ka W. 5?lh Si New 
Vortc ( IfY 1 toli (Fbjfnamtwy pyr od mifff be in by FpbiuMy 
.lid lQ meke Iho Affwil uxim^ 



ATHLETIC EQUIPMENT AND BOOT 
BUILDING COURSES 



BfGGER. Was Rwfidul - raster 11 Free ScoKwt! 

LAwaruJ. Bax H9cA. Owlral. Micrugan *62*0 



KUMtfU Free lessons St^d 3 1 flO lor Pq*taat M*iixe. 

Bqi 1755. Der- PMQ4A, HtiWuL HJw*k «K)6 



BODYBUILDING Equipd^fH Catalog $2.90 Docathtan. 

”044 west np SSrmL Si. Feu, Minn 551 OS 



BEEF Itr Bod Kennedy s he* todyDtnldmg Boax Avau- 

at*d B EJifflon'e 9qgk««lfn'H. Or By M*j JlJ P^?rtp?.ri 
ESodysciriolurfl Llrt P.O. Bn 190. Nirva! Q ffl.. Cun LOP 
1K£> 



BATTERIES, ALTERNATOR* 



SCIKTfiYGenei^o^l^VWNiul er^ifit Bag discairfrt. JJ 

fraeqaltes. Ben 6M. Obimjchh. w $4$gf- 



BATTERY MBUflPIMj SCHOOL 



BATTERY ^frbuHinq Trju'r. 5j26.OOMa.1uit 

SSSjQG T-fairwig Avai I ad * Sun BoHmy. 10415G6. Setting. 

fVihcSa 3MTO 



TOOLS FOR SALE 



HAHD-ia-nrrf arah liMis and hdw-rti tooLa Catalog $1.00- 
W&o-MirK SdH 51 12GE. CUrrtofi. nj ffim 



UPHOLSTERY SEWING MACHINES 



UPHOCSTEHV 5aww$) Manjlw^ with Walking Fart, men- 
pms r«fly ta ufie^oniy H39.00 Thompeoii Mode FwHX> 
AGiSP AVAILABLE FROM TOUR LOCAL OCALtR. or grflBr 
dired (Master Change- Ytaa). 0«Pw Ml^.. Inc.. P-O to 
I211G, LiOifeBt Tflitas 71H&2— Phone. 1$06l 74*477* 



MACHIMtltY, TOOLS 4 SUPPLIES 



SMALL FOUNDRY ftfTuoet, Suppies F-ree L^tm^re- 
Pyramd Ptedwas, $73ft Soym- Avenue, Pho^ni, Arista 
ami 

STEEL, Arumjrwm, Braat— Sheel, to. Sh^fi Suwl». 
Plane Writr CEI. ftRi . to iM. Cantaroa, IL 6145$ 

SiLYO Hwdteare. 1B8 Pepe Hnd 6 Pc™ T«n CtateKig 
Sf.m ttepl. PM4^i 2205 s. PA 

19125 

1400 Daiatogi Lf&imL e-nd Deechded Sources ior Euey- 
Vung in-ag^abe £4 00 Bo^ S79-R. Fairfii, DA 

»*!T3P. 

HR AES, Sieel, Alumnun. Stalniee^ Acfytto. Nylon. T«rign 
No mirwT^jm Catalog $1.00 iFtarunfiibiel MfiTALS. to 
11204. Ctayton, MO 63i04 

r VTAL Cjting Lathe *07.25. Tbg, 1504E Pnctof. 
Influiary, CAS 1746 

" ' STEEL Sr^ AJyTitfurti Catebg: J1.0G. M94I, 37li 
Fremanl. Cfm^igc IL 60613 

BJUtftSAW BLADE!, Any ™. Pwr Tmh: A S** 
Tem* Fstee lH»rafli#fl Kino Sa* s tS4» Tkdewaa^- 
NgriiA. SVgrrai ^50$- 

OOLTS, SCREWS, TOOLS, WHOLESALE,. DtflEC 1- 
Giiaranrew Catalog $i.o0 rPeturdetAel Camntnt, DeeK 44, 
to 65. tofr* Wro^in 53104 

\T PLANER *fth mofcr £699.00 f« intonrmton SRS 
Toote. » IGrtm &rrAe. tohestar. New Vprk i4$12 

BANDSAW BLADES any A3ta SAVE 7QW7V. iDROPSAl# 
Wooff and Mrtfa Working Ha^ljn«y. Free InlmmtiCjjn. 
SUtttXk MacriH-ary 5 uHh 0. 16 Shuhf Rabd, Plte^agua, KY 
11172 



BE LUW SHARP-ALL OWNERS Snvi> Tq W% cn NluAp- 
(jrand Whw*e. FJef, Bette, Peri*. Fe** Catalog, lrtmwd**ta 
nmrmvpm WacKlfraKtar Dapl N22, 2S49 r PnJM. Konoia 

Crfy, MO £4136 (SMI * 21-6651 



ENEJ1GY SAVING 



fnCB* lJuu'iiEii ■■■■ iii ■ C , Pr.a !■ al | ■ - Qih^VLaA 

KL'rnw.jwnfirE Tfj 1 ^crp™ atai ng 

Rbsl^s SASE TC AiiOCi a?«. P O Boa 2389. Grand Rap«1s 
MRh 46501 



GET Id 40S Mttb Huai hbhl yen' Pusoif Mealing 
Syslan S3.90 IMteila {20.CC CahKriSIt FrWftf^ndA WPO. 
Bti 2164, Niagara Falls* N.V. 14302 

SAVE 254 ON EVERT SHOWERrDvteJl4$1,K. LMWMA 

to 17itS?. NpshvHle. TN 37J17 

STOP ?^!hing rranev itown l he 1&4et, new "Water Worn 

r«fuwa1CHW*to^ iqrdgw^jTpi, awy- 

rci-ir.il.vl i Sane* S5-60 to- Sir nrwj.nHkJ. 2" 22 Ffttod* Dim, 
CaluT !:hb r^Ma, MinfteUHa 65421 

HOW To Buikf LOG SPUTTERS COmfifitt* Plant hiJdrSt 
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Ovum. Ml 4 *H 3 



PROF ES&QrAl Maec> ^*r i.QOO HitM 

md Woks- M. 50. Hftnk Lhs M4pt PM1, M 

LMilH Sfrort, ByMtfi. MraidJtfkiiai[H 0211 1 



HOPBFES « COLLECTIONS 



NAZI wtw yot^anir i. FREE jttunr*ied dialog. Da^a. to 
11224PS, HoruUu. HBw& 96320 



UONEL ELECT ftC TFUlNieoy. S«l. Repair Song J3.0O 
Idr Nevp borti CaUBfl Kid OtSCDUNT prr^ litf WE B UT: 
Uon*t r Amertew Fiy^. MH/Ltn, Fvm trfcnJL M^lthto. 0*r*y 
Eid cfltwr 5oyt. Wa ilocs bi wvfin- A*W MfidM Traihi, 
t093fl W. Fto Bm.. Loa AngJiH. CA 90»4. SifCd 

^MHJTAflT’Midaifl ^TattH- Wt Vw^v Bii^^iption 
H.M. Vamon, to 36/PM, NY 1 1510. 

TO V SOUMER MOLDS. Maw milnwy, ch»e. rrwdw^ lig- 
yfes. P’oTitiBIc - km 1 R*a ihlumatbh Cai£.!rgs, PO to 
3432 -PM s LOrtgweed, FL 3ZJ*. 

3HtP MODELS 1HJM SCAlCl CON TtftfKTAL MODEL 
RAlLFtOAOS CA TALKS- tod JJW Pmdsn ftobty 
Medirfia P O. to ?SW. K00 Ssjti&bib Wtf G«m«y 



DECALS, EMBLEMS, PATCHES 



EMBLEMS, EtndMteted-Tci/ Oewgn LfM Mmlmura 
F f*# Calabg iwh Pmaj. SouifBrn ErnWwi to 3P, TmM. 
NC 27049 



CUSTOM Emfireideiied EnMtma— FREE CAWDJy^ 
Ouosas. Hus^i Skeidi Stemtoir. 6i ^uw St , Nr* Y^rk WV 
10014 212-999-OOW 



SAVE &g Btry Pst^ws EkA. Pin* A Gifls Fb^y 
Ocwt Free CflUMjj Fr» PiKaig Emfciwri Ct> to 

*26 PM. Urtiin Ctty. » j. 'P?® 7 



ANTIQUES, REUCS, INDIAN GOODS A 
CURIOS 



FREE Lief to Sensug Meflpm 38.000 lr*to fclrim. 
Ppt». Spwri akp-s Sate. &«*«orti- Cedii Trading Bor 
336 Mi^iMborn, AR 7195 G 

ARROWHEADS S7.50 to Flintrak, SAwwfKwk Ru^s. 
Saslufb. fYrttery, UiL *&: Secfiit Ariiqirfi, Oeerf^ke. mQ 
44741 



OPEN AH AHTlOUE 5 HOF. 745 Page S'art-L-p MamrfJ 
Tati Where Fa flyy Artkiuas end Grf^gra atTf-ja Whnl&Eo,n 
FYfiea. Euptatnfl Aac^jarw. Apprsraa®: Eflaii Salw; Miq™ 
Srtwa : Booh Scoring iewrtrv Bywneee, PipSiSMcmN Pyrn.. 
hare ftfliflBhing; Owwree«5 end Shipping. M^J "CWht 

SeriingAUgw s^dMdw *5 Chart* F^tt* and Psiatef . Sans 
S 9.95 Today ty your Ptertpwd Cotry Ip: WrttmiU Putsfiituns 
Company. 2147 WlrtfflilHiftw Road DefX PM. El Capri, C* 
D 2 D 20 



STAMP COLLECTING 



SPLENDID COLLECTORS ?AC* 6 FRSE CHANCE TO 
WM tUM. 000 . Fpreign Ajfith .1 fiSS to COInh GFfc*n. 33 
WpHinqtpn Rond, *pr nglcn 3 »few UhOOhdrllNL) 

GuvanUt 



FIRST Day Covm Form Grrta CotM^Jani Wrne. Arlcuaft, 
Florharr Pwli NJ £7932 

U-5- 6 Cpmmemaretnn PUiio HoLk^- St.fXM AdCKlvAtSi. 
Garrton Nokwftid. FL 33555 



50 TEARS 0 b Vlnrn diirnnl UNUd f:lalnl. Met 
yBMS Ob— K* with ^awdA JKKrt, Bo> Cli p Me# 
RdchHFa, New Ydfk 1D6D4 

" J.ogaWB st« mti - r w" Caij ime a c eec n Sa Sen , to 

4140, Defirbyri. 45126 



FREE Son ww CtAtn^n wrti ip^mmiu. Gould, to 21 M. 
Pwkime. CA M«a 

GREAT Grfi hat wrth ibi juhdaae— flea Uniiad Su» 
epprowxa ana wai^ ^ aa#v%« Sart . ? 5c lor handling. Th* 
Siuhp flta*qua p O. to *5€. MAdteon. NJ OW0 

BREATHTAKING touhM 50 Ditfawit mini UQfIBOO pC- 
fyiatt PCfhmnM>flDv« prfy Jl.M wflh ™tT poTipl** set 
app^O¥iia P*spd*. to i^?P. 6*dney r Oho 4503£ 

DNfriO NATIONS 3 CcmpB^ Unr &«i 25 <s, APt«Mla 
POB ISOQ^M. LaKe Pletic. Ftooda. 33362 

50 DIFFERENT QW US. Mtun 1331 art 1339 - 11 .». 
Ed Roush 423 Shedard Uinifett. Oho 44907 



OLD U.S, Stamps on Ahj-jwbj Chader, dux 16356G. 

PhiiadBlpha. PA i 9 m 

WORLD Wtof SMnips nwitap in pQDki gn ^^grpv» H 
art up TRUST STAMP COMPANY, PC Bun iDO-P, 
J aihfcta. »ty. 1 1435 

BARGAIN 1D0 Wfirt wdaStBmpe 25c. Oual4y Awn^BA 
R F’a^har, to iU West MA 0i5ftS 



•FREE 100 Canada #ffl rt«qiiP of Wipe ApprnvzA- 
P. 0 , to 5607 . San ULihig. CaP A 4 afiS 



FREE - U. S. OeramtCflaaicflue. SheihKi. -Bui 5+70L W & th 

Mi m, fit 33 T 6 i 



36 D1FFEREMT Ow U.i. Aevenue Stamps HOP 
WincfteaMf S^vrp* to Mrolw. &va **S07 

FREE U. 1 MiM S# A«w?va^ Hiideorami, to *667. 

Seita Clva, Csinc^nig 950 m 

CANADA 5ft drd*r*fl* rte. Appimraii. Otwiy. Box i-C. 
Synn. Ontario Cpnade M7T 7W 

"INVERTED ERROR" * lGD DAmNY Ui -tud Gtilfia 604 
W4tl BppfO^als Ljffly. P O to 703B. Sitvw Sping. MO 
209Q7 



1Q1 LAr^e PWonala 60c when 'equesfcng wridur*^ 

Benat. FO Bo* 2102*4.. Detite, TX 75211- 

" StAfr^s ti.00. Wbrtdtrrie A«iro™ 

KtondAe. Himspy^. m flg»l6 

1Q0 (HMrenl U.S. 25f, AppnvWi. Bwfley, to 425P. 
MirftiChiin. VA 2G113 

T« Dfflsnpnl. F«Wgn &ie*h Cotyuai lOf P>J* 
Apprcwi* C4V Elnmp CO-, to £13, SlfflrOn W . Tononlo. 

CwNM WfiM 472 

-1NHOLESALE 1 U S. -Fpq^jrt PntalW #vi eawtofl FfM= 

Ewgrylhing GisKirarliMid. Sthl'Ntdar, to 1240, Giflhd Ripidl, 
MpL^joa." 49501 

CANADA Ten lurid CtnomarflOfMirt* IDe Cm*an 
Awy™is Hjrmy todwtAft. IjrH Vatey, ^ Yah 14756 

200 Other** 1 ! Norwiia, Sepnws Appnni*! i. SlBO 

fim, to 155P, UaJc mwe, Ow 4.3 10$ 

CoOAmOOWC^ A«Yij«aLi Geibv 

to 1513M. HunnngEh Beech, CA 9264 7 

TOO m 6ttaw\V*rHWt AppvxidB. Stihe^SWAfflhuM 
CfWtterxBgi. T-pnn 3741 1 

■FREE Wyld^KSa P«xe1 Penny approyeia F-OM*Ch, 
Draw 962L4, Mortwi CffiKH sl 00M3 

AFFOHDAHL£ U S. YaElp Sefi CoSge Sl*m(aj^ to fft. 
Fiemim. N.T 1B6C0 

FANTASTIC, Fm 40 Pl*ia Bbc*i Only |1.00 Free U.S 
WhnlnaaJa P icolixls- totpa A Plenty, to >6B6f r Cltylyi. 
MQ S3 IDS 



FREEELih l atnUS..C*rt*l*36PlSi LV-itefo^Nw 
Iksua BuBfrfiTrx. &MHS. to 62. Biowdyn. NY 1 1229 

FREE FnfBigp Fiicb Llsli with Bengali' Appeal* 

CK Stumps. 1790? M-ahclre Difrt, JttfuA. CA 92935 

DfoTcSH BSiiwSff™: Inthjd** Mini PidonaLCol- 
Dtwe lt)e #4h ^spfPwsS. K*m«. to 3M** FMflJhj, M.T. 

iiM 7 

THE nawsledei ihal helps Slamp C& lectors make money 
52 00 cnly WaiTiaieys. ?0. to 933, Anacortes WaFh 
9S22>. 

W Drf%em G»nwn* U-S &(*™i HIM ApJBrtwaa 

Cwh 236, T atnhiiab». AL 36073 

SB PiCTOfltAdi Wt*i racearetvig m^wuvmis. S«Mtaf- 
t*ffi Gunrarleod 5»w*n Kuril, to 23990 BtfUngham 
WfiahingKxi 93227 

U&. Sth-tp ctfietaw i regard LOWELL P. DONALD Cun- 
party si THE eoufoe lo* Dettar isi^es prH>r 5s yeir 1W 
BELOW WHOLESALE PRlCESt Sert MC pMag* Iflf™- 
piele pace 1^ to 726, Rjl wnd, 0570 1 

FIFTY FREE Siimpe With fipphuraJe 36D Stamps, to 
T47, MeteuiFia Beech, FL 32951 

ISRAEL i5 Dit^tror: 10c Apcnttvala. Sam Chaier. to 
9U, Dekey Beach, Fbrida 33444 

FREE 1963 t£s«y Sel, RK^Hhfl Appncwali Wpiugii. to 

m, Hipt^ridge, N 4 om& 

ABSOLUTELY FREE - SO a^Wti BnW Co^iiw 
COMMEMOHAtiVES. Appro^H. GnNpen™. 5 dk 690. 
Sacs *tfW77 

PENNY fttpr>.-dia ■ SsirslACion O^ararHeed, SdvttF. 
7-230 Wl+lh. fttf., North Varwtwy#, B.C. Y7M Ifn 

mSCW^Kni - CdUrtry AcpruuiM, T 1GP 

SftiH, Sixleww- Mehvm, IL 619 33 

WALT DONEY CharadWi cWetota CtWOTHM' W. 
Gr*nflda'» Imbu -Freel A^jpfpwata. wnkam Deems, 
Rmompci d Wait ViT^ni* 261-6* 

50 U.S. Mampstw 2§* (n introduce eur iFtfrpv^ ^Ipeua 
Boic 7279, Wwrtdrt, kJ*A 50206 



COINS. TOKENS, ClgMNCY 

THREE UriLirCulsrsd Cents, 19705 . I 073 B, 1974 S and 
CHAbgLe 2Di. MuTt DicLsan. Bah 19? Sen Rewn. 
ClMWfiiA 94569 

SAVE MONEY" Pw» or U.S., Ceni^v. Cm. 
Send Sl Mo*: WIN C*mu, to 1231 PM Rudf*. 
qittHnp, C*im N 1 H 0 NS 

SEVEN WTwW* Mirrt EmV a*n 4 & 00 Coin Lrtfj Rm 

Seyem. 10 ® UrMk*. A?hnfi£iy i^tty, Tennessee 37 BG 1 



BINOCULAf 1 S r TELESCOPES, 
MICROSCOPES. MAGNIFIERS 



SPACE-AGE TELESCOPE PLAN. IPs B 3 S A in, factor 
type FortabH, e&ighs 50 its. Lifly a&wrtfeti win W 
Mass fl yourse* FtyoAxxpy of te artdas am bmimani Spc 
bf Ptan }(fl93 + 17 M Id- Foputffr UK hirvw, to 101*. 
R»dte City Smipn, Ygrt;, NY lQl 01 



PLAYS, SONGS, MANUSCRIPTS 



POEMS, Sengu Warned Fiw Recoil ng-PuHishing 
Bm-acNfty Musk ProAicUra, to r* 35 PM. Svewla. FL 
08676 



POPULAR MECHANICS * .IANUARY 1984 I 71 




mac iwTHUcnowi * wnmmiMra 

COMPOSE SONGS n ftrtbra ebay x1bih FrE^tnlSuTwKih 
Sonqwrher Ml. Bo« feJ, lto™we, Cl 00500. 



PIANOS, FOYERS. PuMP ORGANS Heboid and -epau 

Crafcg of hoM . 12 00 (rthtfidafito? VnM Prat, 

V«*l li^Verh i»U 



ACCQFUHDN Tpp Brands, Ctotenvcit. Buy D™n 7nm#o 
dous Dtscaunrta tfadei actepied Fw bnGeJtore PM, 
Aocwaion-O-Fi-anto. 16 Wmi 19m Street New York. NY 
tOOh 



FREE CMiflgi K4> *nfl ComplMpd H*^ 

nwita and Appalachian fluJtimp/r, g*jlt4rs, b»nK». mpn^& 
*frl Hyflr-^a GufcJiltort, 4419 Weal Gullaj, PM, Denver, Ceta. 
00204 



SUPER-SAVINGS GuHa^ String* Apceasedes. tPecia 
Pedals. JtoopJwn, elt Free Calaksg Super-Seve Music, 
fldi Mi. MOr^anton, N.C. ZB&55 

CATALOG ■of nnBA#& ’epsi^s of aLwi^od irratrufwrtG. 
imported Crowded. tools, peris, accewonrc. Eiflngg. cases. 
J=#i# E-jracflon instn*n*nfo jnfl bow) C»1bi»g t 1 GQ 
*dv«* 10V 'tortl oe'triiqalp IrfltrtMffcxmJ Vkjbn 

Company. Lid., Door. FZ, 4026 W Bafradat* Av*. . Bettm-m, 
*Ad 21213. 



AMAZE Fnondii- Play Ktotok By Earl Bmi 

CautfTttft By Mwday 941211D rflpu, Watpirtu, Hawn 
B6797 



VIOLIN. Guitar. Bvuo, Mindoli* Uitong Uabe< ir s. aock 
• mat. Swm. Piano Tuning Kits, GsTflkig i 1 M item rsBonaJ 
Lumm EUnfr. 0™ iS4*4. TuIh, OK 7+iM 



BUECTfBFV P1#y^ P«™, F\iPto On?™ Outody. Intx 
ponxrvHly win Uw 5*to«I Suttpn lira*. W*f : L« W-uiac, 17Q 
Ban SQflF. Culyui OnsgOT! 97734 



SELF IMPROVEMENT 



NAOlC Oamr Mikes Your Suomi Cote* Truo. CdmflS 
IWh hMP4 fllfiii- B.4l Tq- Uoqc Owm* P 0- Be* 
a*JPM. Mm Vote, W 1D1» 



W toah^ Everything fr^m Tfcmh fire! 

OjUw Rwh' fti , Cc*rrn*dl(anS fiurin Ip MphwtoU* Man E a 
Haw » De%alep* a Waning Partc^akry. F i«a Uterstoi*. E H. 
McDmU. Lriaary Dept . $23 FronWn eicta S. Su-.ie KH. 
Chicago. IL W6C6 

WANT TO STOP SMOKING?” S*nd tor IntormMton. 

Lh*fWhd PuWrtliAL *73 K Rwrtp. C* W-TtQ 



EDUCATION & INSTRUCTIONS 



TBIPE1 YOGfi IHTCLiJCCNCE' Fr» tOHPnl EDEW, 
Bna i4Sf, GWfx^i. CA. 5174* 



LEARhl GKWWQ mi3 U'kJScAfnfq M Fi*# 5««- 

Mt L+Mi'n* Carper ScfiOPH . Dapi A iflO. £251 B *«v 

LM Angbta. Cjri^nm SOOH 

UNfWERSJTY DEDHE^ By MiL Araadnetti BiCfiam, 
Mwm, PriDa. Fr« Fads H*v*aJ*i Caj«is-pm - 9h 
* 70586, YulflO. CX 741*7 



PREPAflE PROFESSIONAL RESUME Uar^aJ SS 15 

ROyul MaXUHx, 1 S4 GmUp, NmlK Bi-^Ln , NV 1 2966 

UJCHSMITHINQ, LWivOrflai SCOWi Sf MflMOr . :><rAE.|TOri- 
donco and anqp tearing 6 oa 2 H 667 . SKTEtmontp. CA 
B 5621 



FREE CATALOG— LEARN AUCflOftEERlNG! N D th^i e 
Audios Sctxxii. 233 E Gamas . 0 ok lift [>«p4rim«rt 2, 
Lpwnweur^, TN 3&4H 

PIANO TUNM RAYS - Ptm I U~ng - EUmnc nrqjm 
SflrvteinQ Learned flSUfy Hir home Frpe hnUri Nilps Bry^nr 
ediKN. p.o Bns wisa, SSmma^rtd. CA 95*30 



JETCAS TOftBlHE CAflE<ll«l■■ HtraMy ww ■ 
Iheury ^nmnlHhonca. a m nr haul — EiAtfenWi 1957 
AMERICAN JET SCHOOL, EMfMHfvwu PM -3. Dirfjy. 
Morans WRci? JAWiJ M -?100 



REI5CH WOflLO WISE COLLEGE OF AUCTIONEER 
1NG, INC. Iwtxid g Larjesi-jg vm-t Term soon. Fn*«CHFiik>t 
Appiwed VA. Modem Ayr^ioci L*f»ry 'FREE" wV enroll- 
man I. ■ C*L G0r»n E Tayflbr. P 0 Ekiii 04fiL 

Dap I 19, Mason CHy, U 5D4Q1 



LEARN Aiktpp dr iw-akti. R&Ct^da. liJMa equp^Aftl 1 Fd» 
eufeigi Draww PM-400. RukJoso, Nee Mesico 863*5 

DETECTIVE N^eMn, E ary hdma 3ludy, ^'ee Of 

1apfiidF-.ee/i/cffle. luujra. Fid«UHVivinv9al^a^sTP4irvig 

ScJKH>’. Depr CP, P.o 6oj( 4i2M Lh Angles. CA 600*1 

LEAJOd Svwng MkMt^ htpAkvrg. A pfo4ha£M Trade £iay 
Id 4IK Pam Oaf bill, Sawii'p CShvek 107 Pft. R&d^llfi CA 
3107*. 



HIGH Se?¥»i V ho™, nq CiewAt DipkjmA e^raid Infar- 
nufliipi F-W, Pngni Free Any^rfiw V60&23-6eoO. Of NW»: 
Amanun Sflhort, D«p{ 30IIS, A50E SBCl St, ChlCA^C. IL 
80637. 



1 74 POmiAG MECHANICS - JrtftUAflY 1964 



IJNIVEHSITir DEGREES BY HAJLI AoiredfloJ B«hatar S , 

Vaatofis Fh.D a.. Free daiaid. CcuiwUng; Bgk 

3i7-pmt r«4im. CiiifctfiH* vae^i 



EXTENSION Aftd A Mrdt rrt PM0«phy, 

Art, SO*d«. Bfl«™L«*dlCita, torti*^p#hy, Radon^s, aM 

olJws. W autlflHB Cpmcuiw In* ^aimaaii 3 ,po reVndeblel. 

ika.' Suahi Cdlega aC T«fme*o^y, ttQfthoti, Di-ieMI. 

Suaaex, England 



RACHESTHESLA, Ridlnim E^nmg E-S-P Cwrwi ini 
E^jpnwir imm«i sred Cenaty ai.-DC liehj^dMia) EsNddaM 
2 F veers Cap I BAR, Bruce C«»r. Hig^Vatd. Da/wNH. 
Suuv. England ftHi f T£X 



LOCttSiWTHIMQ: F-« Mh ^Ctwnrttwig ^rtdla. ftp*. 
3iO-OT I, Lmlo FeA*. NJ 07424 



AUTOSUGGESTION Sl«e-teenvng Deajquflrtjarfi 

TapM,. item!!, bodke. Gqanfjc LSdai^q free ^MUidi 

ABaociafiMxi, Boj: 24 F 14 . Otyrtipu, WaBtwglem 9 S 504 . 



COUNSELING Carvef* Heme Efody. Oiunm. Ec> 
7M?tPMS. Uh Awes . CA MO 75 



FREE 1 20 pifiB C±?e&r DpOdn^^vft Guide - Fkjw Efl 
f?*m af ^idfiw Tw top p*png jooa- Graoton i^atSuto, M3A 
AdfliAtfa Spm^ V* 1 **!. Tpncmto. Cmeli M5H 1-Y3 



BOOKKEEPING Or AHduflUtgF E*sy Hdiitp SIlj^ Plro- 
Prepares Vw Ouetly Ta Do Yotr Owt 1 ; Books Of 6iher& 
Apprqwpd For Vrteran* Firip "Anoumng C*n»r K(l. WrV 
Afl^Lkitrtg 5 cpdc 4. D^l PBPCJ. Newport Brati. CA 
92660. 



TTPEWftrfEJl ftspaf el hon». Mdneyfnahiffl caraer. 
Tfpewrflar ins!., 147A &o«l PeEstmo, N.JL 07503 



HQW nc* lo 9Pf HIPPED OFF by mag*iina ndv Sf.fi ne^ 
ey .Ltelalh SO rd »T « P 6 M^ S^rfy, > 37 M Jutf Devi* 
Hwy , WCxJdindgM. V* 22’, 91 



BE AN EleOtpaer Lean at Hcn^ m spa^e Tirra. 0« Fw 
c arts. sCS Etodncw ?<*:«>. Depr P6CC3. Scrartan, 

Pf«risj 4 vHrij ^ 8 Se 5 



EimCTWE TRAINING COURSE- Amwto*h 

faifliAt. Bd! +tfrP Fialiwj, AL 06W 



WELDING TRAINING BftUt end AifrBnceo luT Mayor Rid- 
CCHW5 - SMAW, GMAW, RCAw, QfAW.OAW, Pipe fliipro- 
A rwi'jsptrt pcThksI. ApfRpvwd jngierin^. 

A«f*Stt«1 mertiijw NATT5 A«Vt>*«l Ohio 7^124064 HT 
Wild l> school tullMir and Kuii& sorted \M. HODAHT 
SCHOOL Of WELDING TECHHOLOGY. Bft. 34 TPhy, OH 

urn 



UNIVERSITY D vyrm! EfcWidnetf Item* Study Itir Bail’ll?- 
fora, tiatwrs. DocicuflM Rrenli^Kue faculi> cuuuseia kn 
moapendant Bferdy wl Ms wpenen ea «edfta free proof — 
fyc^ard Cfwe*. M 0. rNarwdl„ ProbJdam. CqIl#i«m PbaMj 
Ufti¥*fSlty, 1415 Trtrd SlnwL Sli^-b FflQI,, SAP RabtAl, CA 
9«QV Ton f«e: aQO'227-mr., bd. 460. CaWomta 
6 ftFTO- 34 *i. En 1 4 * 



UNIVERSITY DEGREES BT SPECIAL EVALUATION at 
EXISTING Job Experience. Ed#car.-on. AePwveme^ iL Fail 
InempneM*. CbA I614-S&1IR!! Or *me. 0G4 13154-Tl 
C^umb-js OH 4J3I3 



EMPLOYMENT INFORMATION 



FLORIDA EMPLOYMENT NEWSLETTZR. QXt&t* Surt> 
lrtrn« Sldla Dorbra^a Weekly Free EMdiLi FEN, Bai 
845PM. JupfW.Fl_3348S 



JG4SMI CDLOAADD, WYONfNG, UTAH. IDAHO., MON- 
TANA. Ww-Ty N« letter wtiH EM + CURfllNT J0O5I1- M 
Op^ipflS*?n( Free Q«^l» Mpt/il*Jrwm:. 925 PM C*nypn. 
Liigjjn, UT 94321 



GOVERNMENT JOBS - & vbtoxik he 

lil*d imftipaiRI|4y SI 7.634. U) Id *».11i.». Crf 

1-716-642-6000 tut 33949 



JOBS C^E-TfedE - Bin -ronffp rasi tfd.OoG Id ISO.OQQ piua 

per y N r Cel i-2*M5»000. f d ^*yyj 



JOBS OVERSEAS (i™nr* AsAuMj. Fnee Dni^ji 
Gld&ol EmptdyhWH, BCw B1931PM. San Dw^jd, Cfllild^a 
62133 



AUSTRALIA Neede You- Jobe 1 Employer LiaUng 1 12 00 
Wayne b Lni erpnge. Bc^ 4F03 Mi Seattle. W* 950*6 



DYLR5CAS FOSmONS. Hundred* gi lop paying pcediona 
availeUtit Tay free wcome^. AtrtKWePeripi^! OwortynAe* 
1w ?' o«wbon». Wined fredae, p^Ke?wr«J^. marrege 
m«m SKrtmciTO ole Frw dfi^yl* O^erHiei Emplpymenf 

$*nrm. Ovik. Ptt. P.O Bdt 400. T cr^ qr Maunl F^l 
QurtPC Cfrnerte H3P 3C7. 



ROCKY MOUNTAIN EUPlOYMEHT NEWSLETTERI! 

D^mta, Ida-lLi. Montnfia, Wyam-ra! CjuJu^yfl tumputorlzec 
oprtvrgb - ALL oocijHbcra ■ grealeal weekly selecton 
FREE IHFONMATTON'r isHrm^pntflin^. JUSN h™h. 
Cd*3rwf0 Springs, CqtffeCb MJ? 



COMPLETE GUTGE ■ OerpW Pl«lrtlhq, Rwunro PH^Wp- 
tPde, EJewel o p m g Qamsa Lisaa Letter Wrmmg, Imerviewirtg 
S-jps. Wnaert by PnVebbkxiel Recroitar send t5OT to. 
Career Devetopmer*. -7M N Aapen Wey, Leyton, utirt 
0*0*1 



BIG BUCKS OVERSEAS: phll AuunbU&l FtaW 213-926- 

inrc •_ i - _ . I-. j. h_-. p .■-■■ h jt.ii.1 n - cjd h e ^uumi ri 

"wiSEjSI ■ i^i' I N I II.* l— | L— liJ "C^D" l C j H 3 ^S b Ljfi 

BD63D 



HEW pmi EXPANDING INDUSTRY fri Zt*u\?+ FIMl 
AIbEuitm aid Miuihipp Lnl^.CM. Ewnwrtn n Anronca, 
3HMPM Eashwind St, indtanapolii bvliftna 46227 



JOB HUNRKl? to prepare ip^-umea iriimw, han- 
dle twimg. Serm S3.M tor bW. Qrw&m Pnew. 1t*i 
GnrkMBw CihCH. PWtffi>*n. PA 19454 



UPDATED AiiBiiahan Oppo dun rhea raport ¥2®. C5 27, 
Be* 97, Denveir, Colorado. BCG'S 



WORK Ov*™ a S2O.G00 - iW.MM owoflurttae! For 
irfrjmielior. Clll J17-53S-1 7^2 &N 2* 



EUiLf COAST JOBS: ThpwirtOj el jd&e i^A*b*e HOW. 
For FREE tepOfl tend S A_&_t Id: DVHCO ENTERPRISE 3^ 
P.O. Sim 1+9. RopertMlile. Tem. 3^*7 



CREATE YOUR JOB La e*m 1 toll yips* mywne In 4 
flwvtrti Free det&di: SeeuneJ Seuiffiy, Box 1541. 
LongmoK. CO 60501 



IMMEDIATE Hefr Wintod: Wee«V F* «*r to vx«C 
■jlive Meet to toiiii and o^-seae PSJL-2. Bm 21-403C. 
SacramentD, CA 95621 



HCIP WjWTEP 



AUSTRALIA WANTS VOUt Jotw> E9q Pay' TraworWun' 

H*we^ HarxRnok - S20C. AUSTRALIAN 

INTERNATIONAL.. Boi i«i07^A, WASHINGTON, DC 

30 G 3 ( 



OVERSEAS Efr^meffl . ROW SHuno- - fm 
ftaportl Fneptoymern, Bey 10763-M, tidunapoai. Indiana 
4521 B 



AN onto 01 Ca. erffpra Pymr y Qt lAkwy pluc aeh 
txmuHii Irngq tentflft to mertino lixfrvriual in yqiJf araa 
RegenHeil H eKC*T*«w, Wflte T.c. Real, Ft**., Amiw 
Lutfrii^irHa Op . Bok 4 26, Dayton, Ort*a 4540? 



FOB INVENTORS 



Lf AttN H dw to ortiK yDW meniton tor phwp er UG«e*. fw 
flocrtB? qurllrer pr^crodvrWL, i^arfy -nfuo rwSylrwraenH- 
Kh*Iw Stoet i CdTjwatidrt, C-8-Fi . rwwrt, Ortto 43420 



TEflRENCE Martn, Pelert Attorney Ffpe I^to^m|fl10m , Bdk 
SM. Fqjtod. Mws 03024 



PATENT IT ECON04PCALLY1 free GMfe*ft N. RfirtW 
300ft FqnJulK. RltfimoKl. V* MM9 



NONfflOFTT Fouwanort !»»lps mventora. Wdeel range o\ 
«*v* o» ?jp* rpow^fing torn*. Free evwuphon, AFfrtialed 
Inywntorr Fayn^Won. ^Ot-B. towa. Cptor^dd Spt™I». CO 
S 09 C 9 



PROTECT YOU* lnVENTION. Regixttrod Pptpnt Artor 
npy, FREE Prjtonnmy R yvww £?1 YCvr OPKJr^rtiqrt Rox 
392PM MIlHftod, HY 1 054£ 



PATENT AND DEVELOP YdLM InyprtUdn.. RegiNaned 
hateni Agenl and Liceroed Pf€4mmo™j Engjrteer Send tor 
FREE PATENT (NfOMH'mMlE-^ry^wanlDr SrtoUd Have 
Richard L Mder. WoghecHh Umidmg, Broadway. Suffe 
»ia-IA N*W Yorb-s N Y 1&007 £Zi 3 ) » 7 - 5 iK 



PROTECT Ydgr IhvefUtort. Hegietwed Pec«ni Art&ney. 
Ma#iy Yeva E^paiMrtce. all Ftefcte. mdtvUuaJ InvarKtx' a ^reO- 
loti Given Special 1 toiBideratcin vwy Reaaonstfe 
Ctwgn. Wnto V Fr-e irrtormtton, Paul M ClaAAflf*. 3U0 

Crawled Av4l, EvWNNto. IHndi? 6C20 t 



RC&ISTMED PATENT ATTORNEY Wfcrtmgtor DC 
&touto. ifena^ A Kato#e™i ga, 414 Hungertgto Ctov*. 
Ftoctortfl*. Marino SOOSO 



STOP F ?V 510 rrw GOVERNMENT Wft FYdlset VdUt 
Invenbw Until Paiwitod. Intormefadn il.50. E Ryan, 2& 
Rrvergide Aw . Maasepequa. NY 1 1 



HOW TO PREPARE PATENT APPLICATIONS. Sell 
Study Course Gtwk Unrig Acium nwenttona. 5®(J pagfla 
529- M. Paae'H Educ^idhAJ PjblitiallLWa. 657. Trey, QH 
*5873 



INVENTORS! IDEAS HAVE VALUE I Ever think Pi dM, 
Kfr^eH ft »d eee 4 later on tie marttat? Many peop a doo'E 
torgeL ac4 rjuicfrSy and et warded by A me™* indoatry 
VArbti down ypur idea 1 We otto? Pnee d*6doeure reg^lra-wn and 
<i|iia' HxisuMabpn yarding your Klee's potential 'vdue CeH 
or wrtte w^hcxrt da^ay tor your Inee trAywnobon perkege 
AMERICAN INVENTORS CdWRATIONL 83 Stead hirui. 
DeeiLPM, Wnsdida. MAQlOfiS. [4131566-3753. A Fee Bawd 
Markenng Co^ipAhy Otttcea Coael to O&aal 



(ri.iiil !■■■■! an hai 




WWMFir Ante OCCUPATIONS 



for inventors 

KQI«FCI»P«i^JU|vv^.l^*^An.WbmH. 

F.Jtawg, i;i Pt**wH Hfl P«v*. ChWHnhem, PA fMti 



INVENTIONS WANTED 



WVENTORS: Fw tnferm^JCFV #1 nfl^lng S*ur BrtwpnftSfi 
*c# Hi* timlv S*Nn CWriflVl C-^ 1 W Fiwme, Dhio 
43425 



EARN AO VALUES NUPfKUMJX IHIERMATIQHAL, 
1 J77 It NUT til. WASHINGTON PC 30D0S 



WAfFTED; [Pwritone. idee* irtannhon 11,00, CerUtyng 
FtouSe On*, Bas 3740 R*ld Cny SoUih P*>4«« 
irW -3740 



tOtOv INVEHTJOffS, NEW PRODUCTS HANDED 

fOfl 'PTesmrieJwnla inaptly WkJ El Jetton *! k^lpn^t Tarfi 
&MWI Qtf hH Arifani. l-UD- 

353-0453 M83t. 

flll-PM 

m smith field 

PITTSBURGH. PA f S2» 



HEAL ESTATE A FARMS 



NtW f met I 3 PHHA N CATALOG! Over SOCC prupp^- 
tea- r asm (ucfiinsar Vefuet in sw^ iyp* of real «!■*». many 
tMW lkwK*dl From ton HitTh^s Ml 43 Sll3». Get JIWT FREI 
cow PC*! STflOUT REALTY, Pshi T^ari, Dept. 5800, 
Sjmrtflftpfl, MO W4 C*U taJ] 1 Y« 1<W44ia»B. 



«1E1 CAT A LOG I Tcp j*b 1 ptftbi vaJuc-i coacl Ip *rt*K' 

p|aim spociPy woperry md tecAtiflfl dMirad. UNITED 
FARM AGENCY. 012-PM Wear 4TOi, Kan&ffl City. **Q 
04112 



CANADIAN Colley Propertefi Gw 6Hb yw TflrniE 
evellatte. Caldlogue vnvwlad S' tA D^dfim CorporELiKjn. 
Sude J96. 65 Bw East. Twmto, Qnr«m M4w iSS. 



GOVERNMENT lands trim SSHer* 1 HbnieertM., tann- 
ng, VKiWMWtnJ. tftvriAbMAM "Und Hurd'S ChKl*' pA* 

utiuweli Wwgi— $2.tM Urns*, So* iBi-DTAM, 

Wuehinpton. OC 20036, 



CANADIAN Property and La*£ Frontage bom- 1*7 peraefe. 
Ejwhange P wrt o g* inveslmer^ 1 Caiaisgue 3 1 .00. CuuHvn 
E-Fiai* Lmfl. Dm. J2C. 2*11 Y^eg* Sirrw*. E-Jiin 303, 
Toronto. Canada IMF 2Z1 



EJEFORT-IMPORT 



+2900 ' Fiet-Sellwa.'" BroctarMt AUprwscc fo. 

fliioe e i , Ofw **i o « 



MASTIC RAGS 



ALL Sj« &u<v SoiaH Chjanli&aa. Free Calatog SAfcel 
Elll-C Goftwth, Van Nure Cam giflOi 



HUNDREDS 0 * Bui*, LM Pwcu. ft** C*i*tog Aa«n 
PlwtfIC* 1 4E0O 93m Lbfih 41 E , Mlni-*ai*di*. Mr m 554J4 



HUY IT WHOLESALE 



BELTS Hid ButftMm. C&liphK* HM bdd naftett, irtfAiding 
jnaiofcycrt*, wiWPe. ^tarrsns afc. B 4 § Proddi. Co"^ 
{Wle ho)* aw hip Csiatop $ 1 . 00 . Artfrc Specumaa. Bos* 
39 HF-BPM toh ftmtorc* fil BMll 



400,000 OAFbGAJHS Bate* WtolAMh Mary Fr»! LflU- 
diftoni . . CfioMD^a Joe Low Blng^ i>imp >afi Fra# 
Data**- 6 #rjiin 4 vrd*n Opp(WfttrHti*S. Bd* IJfrA 3 -LiJI*^. 
MbhgAfi 49123. 



CLOKOUT J*w«try &5c *iw LCa'Jiog 25cJ, HodDS^ii. 
IDT-T631 P». flrtnfllm. MA MT?* 



EARN MONEY »Hng nn^a, ja#e¥y. butM**. w afleheo — 
buy diiw! T3t7S Mw -eiaji Catalog SVDQ UeMrxMN). 
Antai^PU. 00 i A** , HihkA, HI OfiBSfi 



BUT Hhoiaaal*, Impod Fraa Detain, dpocnunaiM 
UnlniM. PQ Bca 1 1 A HandflJisKw!, Maryiafxl 21 iS3 



CLOSEOUTS! &isgdurll>l Bekyw WPcilosn.^ Froor^a' 
inlDfmflttift'Mtmci DON Bon 2D152K Fairman Mitiiqin 

Naso 



WHOLESALE CATALOG +h C T 

&r 5 wfrr*Ap. Smsl Pm, toessdnrt. 

SoreT Jt DO Mp?TUf*CtMrpf"t SLWiy. &i iSM^. 

CWtMBMT. W 54125 



WORLDWIDE BARGAINS . . impels - Gtapthv — 
Qi»m 4 ¥ — Sur^ua -■ -- Oemped Enw*op*| 

UMtWfci, Bda 1717 PM, HtgMarrt iND 46322 



CLOSE -O-jr VERChanCHSE SAMPLES PLUS CalMeg 
l>i* Ve*r f 1.00 rFWiPfliW). KirigcS &o? 3?D. HefyNnofv 
Noveda SS01S 



ADVEHTTilHG A^IHClEL AOV. SEN. 
MAIL* NS Um 



^POflTUWTY SeeAan Nanws— Fre* 1 % Guftrarflwd 
Fnpe SfDdfiffB Venasti-PM, ft" 336 . Fhwi. 47 UMI 



FRrNTIWG PRESS ES, RUBBER STAMP 
OUTFITS 



TYPE ta* jiflfflmj. CWHKjfl ll 0&d«Aid*ie ifil order 

QuU«f Crty Typ*. fl D. 3 , Baa iii btw&fim&L. PA i 9 $ 4 * 



MANUf ACTUHE ftMbbt SLani^s. Hegulfe* t ! !d Ptre-mKBd 
CatNog i-aoo a5--tM5. Jackson. fra*nwi|ia Rd., SllO, Mi 
Verno n, IL 62B6* 



TYPE FdrrH Hard Priming ^rusa:!, SuLpItS- lKT P*$6i 
$1.00 DeOuiSilB inn oidoi. Ainm T^pa, l T2D N MvaN^ML 
Chttsge, 60S22 



COMPLETE Rjtibur E^tuTti Oulfttfl, Sl(vI* 4 5*«iS diy 
sfopnan. Sign Enpa^ng Pfetf net. WhOesae Cvtalcg 
H.00 Dodudifr*. Star Stamp, i N- u^-hryid Crwego. 
M 6 H 



BAHCO Typo Founden T^pe and Hufib# Stampg ea^»- 
t?q Wl Ma.j jl 00 leFjnfjibn an linrgrdrK 237 S Evp^mn, 
Bnnsirnwllft. 60136 - 



PRINTING supplies 



QUICK Copy Prrting. Ldw Prc« WrSr Na.'JcifiwiSe 614 

NwhUbli- BkXXftrtglan ArnaEITai 



CUMMEO tAjlU 



1 jOOO Addrm £_aben 13 DO Free LdaraWe Acme Bo« 

* 4009 *. Pimbui^i. Penmyiva^i il 2 W 



GIFT SHOPPING 



D4ST1HCHYE 0JFTS By Mil Send $1 00 tar Cfllatagua 
Ted Wlson, tioSi Rsrericfl ve . &>i+-Tey. Cm 602*1 



AMERICAN COM OFTS 1 msw’W in^mtrft n She 
tuf^a. Send 25t 1CK JJyaIrMM hurt D*-g* Ca^l*, BClk 4413, 
SI FtiL MLriheaotfl 5*104 



FREE Gitvlog MmcUw grlfB by m* yif m MHA 
NICHOLS. 14937-2 fiilofly. Van CA 91409 



CORDLESS ^twialntefoan. $ 9 B WuwaJ Xmas C#d 

13 3S Calatoowe If LAM, 6 ck MA Gand™. CA 6M47 



DUALITY, CjiftL, ImAAPfrtU*^ CtdliYy, Cu«aniecd, Cit 
nog $1.00. FMjndnU*. M^iw. Bum 7JJ7M. Frwnn. N.Y. 
11 S 20 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



w» waicn 52.50 P*n»«* K0O. Qtwtqv* St 00 
Hiirjnl P Q EJax 33* "0. 3hi'nirK|Man. Hi^jghnng 



HIGHEST CASH Gold, Sold tirt't. flmgi, On, 

morda WtK/iai, PIMiFjin. Mar Arttdei Tl-Jav Free 
grti Trflr IntonTiaijQn Chnaga Gafid A Praeous Metals, 0 E 
Meiwee. DepC 555 60600 



CLDCA eno IMoft* Repairing bmtiei, tperta. mflCtmaN. ^n«P 
bc&L cariafcg. Nenn Asw-nsm Son 77-4H F*i Ri™ Orme 
ttnaa 60 CZ ! 



TAKE NfiOtAMCES. EMM MPIMPCI rru>J - bIuD^ tfmin 
Dt gsd Iviairms EnatnafiL-J ' 994 -. We buy God SiVftr 
Plectrum. Oumends Hipest Cae*. Frae intamatoa Rosa 
^idutlnn. 29-4 1 a e-I Madrarc. 60602 



TREASURE FINDERS 



FORQET 1.10*1 ry 'locate^* 1 Ch&i^ng.lfirgOfcJ, n5*l Irnesjrtf 

Ti-fienfila, Oil, wiLlof -efc. Icair^diiEiaily .turps naivety. Dwd^a 

OneMay. &35, ZS Lucky t*rra Sen Raiaes CA449D* 



TREASURE- Local* quart*- mil* A^ay ^tn ynr^ Mnsdiw* 

'rtCelOr ■ fcrOClfcir* Ira* Pr^dutl^, ROe 270 G 7 & 

AMC. Tifnpt FpMKia 33683 



SAVE upiQ *0^ an n*« mfW JeCwax^ fl*mejor trams 
ncJLKP^g Whiled artf Certi^i, FREE ?S«»um pnea tas 
NOfflhrtra0aG*Wr^S»r® P.3 IMF4PM1. Mai*Mn. Wl 
MTi 5. WW27±*m. 



FIND taro, nuggeb:. n*A«ir* Nbm rewfyiipiwy 

paiurtiwi dntMtor. Aostunsng r^ig*. Unaffected by febtth 
sand. nunerBUzed ground nta-edt meuiv iraah. Fiea cau- 
icg GenW. *7Z«W N Tin Ptnro, 41 510 1 2 



TREASURE Hunlaia Ccmpte4a line Elecnomc Deiectcrs 
ReneJuii^m Bows Hodty or p«jafl Free oataloque 
ApmeOO 7 - 509 . Dl W M*II w 



REPAIR Lawntnoerere. Ihttrwms ol pa/*i nd Coots 
Whewsfila lari 35c eHeanger't PO Bo* V. PM Jenes, MY 

1 2 m 



FREE Catalog*- air condljonirv Helngereton. 

Tools, Otippiae. Hrll mstmebona. DodIhl 2016 Carrion. Dales. 

Testae 7 ugt 



PT. BMFTH AuCSOfl Schod. f L Smrtti, Art 72KK3 tt*8*d*iit 

A He™ sCixty Vetawi ^ipfovad 

PLA3TEFCRAFT FWlriM Honw BudHIBU XQ0 
MeMda AvadHUe Drta-s Lynnene. EZllC Merripvk. Memor 
< 3 no 4 K »0 



DEMAND rilQH WAGEBI Lein Smile Construct 
trades made Stmpla. Start trepediriiwy, Seret 1S-CB. Tkm 
C c^l , Boat 1475-PM, Cutting. OK. ?40» 

BUILD AMD SELL Barbecue Grifts irom *A Gallon. Drum*. 
P^anald OG (decision Mecnining.P O Bo* iMT. LumberTtn. 
N. C. JWW 



- ROW TO START AW OPERATE YOUR OWN PROFIT- 
ABLE BUSINESS AT HOME 1 ' nparartlwitl Tmo VmtMU% 
Owmili P^jlicartors Bbu 1313, WibfriOO. Ibwfl 6D7D4 



ALTERNATOR SiaiKr Flliiuiy^ Mid* Euy Slid W Ub- 
ubfl Cn^Lal ADM, Bor 33, Buffalo, N.Y. I42D? 



TECHNICAL WRITERS mmi» big mbn*yl File details, 
TehPLO* Bnx f 4S9-P, Ordrifil. &4 9S96S 



IALESMEN-OIST. 



HAKE EXTRA MONEY DUHHHG YOUR SPARE TM£! 
She* oui Na^ 1 Line of Calenders Pem end Popuiaf A d+*r^f- 
ing Grt& 1b IWmi Pipmpt, (r^neffy Mtvgi bpm muill 
tow-! UM 1 1 Company xi Q Ur 7Ser. -yelf Nd irveilmnnl di -OOl- 
nctcma Weekly Ctn-irliaeiOni. Sei ybui Cwil hours. Full Time 
PftuwaiK. No enpenarwe wnia w: Kwu* hask* 

NEWTON MFG. CO., Dept BPMl Nw+Cm, iywb 5CZW 

SELL Electro Men WTwWaeie. Be Your Own ikiee Pnri- 
ilasle ProkP«S5 Ekrefywhefla. For Free RaponiANle: Armyo. 
Inc.. DeqC. 7. 556-564 Sen- Fernanda Road. Los- 4nge£». CA 
Book 



AGENTS WANTED 



MAKE Dug mpnffy n Pia ipTjlijympfri bmrwrsa! Homo b$Ur- 
■Hon WatfUy iCC-Cpinng HiCi lurfidhvd. 50 ^k £ T 0 V Crjri- 
mineton s&lut C«pc.an D« 1 e 4 s 6 Ql □ Th &PM. Bo* ZMOSB, 
SatJemento. C 4 9662 * 



MAKE MONEY m SPARE TAPE. Ae a sutmpnon ulea 
regreewriebye lor leading nemnaj me&aj -nes. you cm hfh 
genmeui cwnfEimiorfl *twle lemmng tno art qf ailing 
kiMfviaiflnMnq *il b# eirt to you Ine Santflhisatl 

hwtn ?ul- rum aivi address m POPULAR MECHANICS, 
Depi ftB-L, 250 W. 55* St., New Tort I4Y IOQii& 



BUSINESS OPPORTUNITIES 



IMPORT-Ejippl owoilurJty, prcflrtefre urom-wrte. mmfl 
Ofder OjmnaM iTPrn bom*, without WprtriJ, Wl lii^j pan 1 ^ ng 

nsk B^TW^ftpn E)q»f)fcnpo urawgaasery. Fran Rppjfl 
Mfllhnger. Pep(. « 2703 . WdOdUm HA», 9 l »7 

4tE% Prarrf 1 &1RTH0AT REMMOCR CALENDAR Ptf* 

year rcurx? Calendare, Bov BD£P E^igbam OHy. Utah 

64 W 



SAMPLE win make tM.W wpm> Cleaner S«m 

§4.99 lw Middling flne SblppRig 9ox AjHfcum, Its. 

W 9' 1 



MANE MONEY WOWWORKH® EMy ptfitt -nikng 
ijnLiiuaJ -gill, ICryi, nbvelliai Free- deilib. WitfainU-, 32K 
Trlua, fllflrt CcYa, NV H54Z 



SQLAft Heeiing leerned queUy el home! f #»# HUciTMlMn. 
Empire School Swc 1014S. Jupder FL 351455 



RAISE Fiuhmg Ejay Haro P^ofn* Swung 

Pnjgrw™ 100>S6 9b tHW S33.9S IHivFir»AJ 

PW «4n^ J*50 Mntarilin Vmi B+^n, PM I, 

Baeviietiri^L Oregon 97004 

GROUND FLOOR AMWAyT 3MAKLIE ALTERNATIVE 

Manager* &s1fifejtois WaRteff. fra* kmi K*wt»laam, POfl 
2SZ*6K. ClwMe. !*.C, ZB21Z 



MAIL Cider Opportunriv 1 5*0*1 fvcUatle borne buemau 
euntxX eyptnence or capi&i Wnn Ire* book, pua dMwt» 
MM Qofar AriMWi Inc.. Cript 543, MOT*#* NJ 0 7MS 

Wh rot» MONTH ty 3 rd tow OetMe.CnrPori. Gdv 

434 . Avon. UA . © 3 22 . 



PtAMO Tun«g learned quKWy H hortw^ Fi« rfMomiton. 
E^hpife Schotf. Son 1014, Jup4ea . FL 33*56 



750-l prom" Sail Thouiinds Of Product By hfiail> Free 
Detail* Dee*. 325 Fronhkn *604 L 106 PM. Chtcaoo. 
608 OA 70 »* 



(CeFTU'iiied on nut psgil 



PQ PU 1 AB MECHftIVtCS ■ JANUARY ISfli 1 75 




business opportunities 

START AM} HUN your own serve* DiAmaai. A Report 
tod S4.M Jim toowi, to 2SGi, Qtieaea. T> ?wb 

MMI 115.0(0 htetity tjilLJi;ifj CulWh iuggfcju ildima iU 
horn*. Huge- rw&wiwkle demand f# mu' otcerg We *upp^ 
■mtfPfvaJE. melniCtlWi. everylMAg 1 Fr** detail*. Ci/MOIs 
Cm, Sffl 0* Soto Amt.. Deni C2D-I? ChBSi-ertJt Ca 
9t3i t 



nitui &n u i3jrj i mo t*g Aden Fw c&mpWfl inhume rn>ri 
hard 53.00 fa BSE5 emtfSnsw, P 0 to SSS. F*i FWl 
461 34 



HONEY tok**^ ■ UtrtJlwj' I5p0tow U.00) tomw. 
to 05PM. ULflU. p, 33 1 &< 



SELL Books By Wail 40CftiPrtir- LflnriflUref me Hawlm. 
to 3040, DMW^, KV 12302 



WJFTTABLE ifam* fcuwwa *nfy dMertad 

#*L *±s taptnartfr or t*pC*J mquvtti FiW mdtfng ctetaLs 
toft 7B05 LpgivrtsQifri. flpwtwrg. W J747Q 



ALUMINUM SCRAP - Rwcytf* Ymmtf HAKE S2$.W 
POUNUI Tiw ^rmtbon: '-ndusilnij ■ PMt. Bqi 1?/, 
WtCfirriAa Bay *Ww Y«k 13607 

HANDYMAN'S DREAM 1 DCE MAKING SIMPLIFIED! itrZ 

manual •uplHii umm maotods. You can: ouckly iftMiir rr-js 
PLirtm^v prortewe proafiHpcfi. Free DwadKBf. 

Trim*] Q^famg. fcfanwx N.V. T»5& 



“TAKE CUsfag Onto*. W# dwiiilp 2io0 be*l-»anp 
*pWP4tty Lw**l W*K>l*wle pnow, kimeCl.. 

«* Alwary 5(poclJiCxjl*j noma tmutm* Opportunity. Fr** 
Book. 5MC, 9401 EM &MS Ayes.. Ddpl KJ-37 Chjt*wpm,CA 

iiaiT.- 



cyp rWwi^jopw asm* - P P5 EACH I ! FREE Report 5 
Ctwtag^KB-l, BiTfljl. NY 12510 



ASSfHSLf PRODUCTS AT HOME Many opgoilLirflMi* 
ptytng HQh We«L> FVofrtd fyateilflly avaiLaHu wrlhuuL cimr- 

Wju^ t lU 1 1 I|V p L J AjUMA Q^O P r b'li • H •'• jT| 4 fclh Hrr -j iL-k-r> 1» 

lOtn IL . ^ Ail * a rn5 < 3 , 5^P 3 j 3£TQ ^3i ■ T III | l| 

York HZS5. 



IFfNYE-'S WtlAnr rtfanky -3l PkOfeHipnifr mp&ir. r*1jri. 
rir.rettMf^innui*. luflryagc. CarbSfrt Qme*. n*xy 7*0 urml 
fobs a day wfi you 5 1 ,000a monlh. Homes, cats, offices 
ustBurarts. unJKvUljed cuslDf?m. 5:an ^arn^ an or a fo* 
days pracU». Sensallcnei Otfia is lr«. viP, 2007 Montrose, 

OfKJ^n. 

PIANO Turing quxAly lWJT«] hOHM ^ tourm. 
OB*ump snow. Anwricp Tuning Sehptf, l?0W Talfr 
Dnw, hfar^n n:i. Cihf 35037 



PICTURE Fr*mng— PrcHHabi* lull tw Kunt-Cma lAJiinrsx. 
Easy ro^em wV Nandtook-donrsa Owdc To Pidure Fram- 
#-ii; PruiiTs 13.00 Qua.' anleed Fr» fcamir^-aaagtioa cateJcg 
mdwW Jve. i 26-PM Sewntfi Niortli, HofAms, N^mwora 
«M3. 



LEAflH 5*«irg Uucftlm ^ifig Mar Woman Lucrp. 
r*¥e Proffts. GrauBn CflifascarfMnca ftfiteol, Bex. 5104, 
k MS 51301 



HEW DiMCwarv in Barlery Flefmdmor.ng . Erghieun 
Morlha GuJUfamee Means «iy Pwms Fear." Etodm, 7415 
Me Gnw, Llffi* Hk*. AR 722D5 



YCTONrtS BACHWCB ^*a earn- anwing 

proii* "&g Cetilfsgue FREE," Pwtmsv CorpcKimnn. lftM 
PM& Gieerw^nS O™*. Ttfnorujnk. Uflrylerrl El MS 



HECOHEJmcw JUHK DATTEHIES. *M,D0O ^ear, apa^e 
feiM' Easy. F*ee 1nk>rm^ofi. Omn 771PM. Belli# flrixmd. 
WlfiNpigtop s&ft 

SELL BhUu i+y Mai 0aaHfS*p-E5< MnTr-eaL Soa 
* 4R3‘PV S Shmsio. Whl 



QET RICH Long OTHER PEOPLE'S IHttiTH IMique — 
timing CpOrik FREGM F^Aftte CcmWUnta, 

SB 1. BJ itnya, NY 12510 



LEAflH TTH ritfilWlfl ju4k tBlMnii -FabiAbyi 

ProlRa ■ FIRST ESTABLISHED COURSE. A#?* Ef^neenng. 
5454 fkrtia AiBMaUero, CaW 93*22 



CONCRETE mxk M*tfrfie& CaWag 1VDC' Fk>tAe One, 
Bo* 3740, RApKf City, BoulFi Demote 57701 -3740 



REPAIR HYDRAULIC JACKS — DETAILS FREE. 
WHITE; HYDRAULIC PARTS SUPPLY, BOX 4157, 
BROWNSVILLE. TEXAS 7U&. 



MAXE MILLIONS hAHUFACTU RiNQ Uflltefiee Applies 
AvsletW £ wAHl, ftox 365, Sogob. NJ 07603 



GET HlCPin Bo^at Law tfTiaaflaa iSabifi— tat" b*d 
CreOH 1 LVildila FREE I WeaHMM-WB-1 BH nfla. NY 12510 



PORCELAINUE 1 Own Beby Stun PrcMrtta 

O^i IMAfa'PfL 27F01 E#4l Pwwjfcw HJ 0?S1 4 



19 UNUSUAL MOHEYMAKIHG BOOKS FREE 

Wrfw income OpponuiTry Haeaerth, 170 Ben 54, Dept 
1 PM3 FlirtAM, CA 5+533 



1 76 POPULAR JWECHRRI»CS - JANUARY 1 9B4 



ti.Oto Weelcly Home Suamew Ulredarv. Bo* zq^pw. 
NwV^ NwTrt lOlftS 



J924W ffom S«uaro Fooc Ptywreod. ^Huga Dem&Pdl 
n^vaellng Ptn^l f5f (RMund^pl lV»(Nfln. Mgmittf, 
Masx 0332^ 



S160.00+ DAILY 1 R* co n<] i lorn g used t&t oaitanas 
SecTwis dm dw't let Fie# |ntomwJ»n goflery Ouiiet Be* 
3307, HoaiPf. N c ZWffi* 



FREE BOOR. HKZ Unique Pievan Eme^pnaes FabUtua 
unknowns. S#KKfa1nA(flin IrwiB HAYUH0S, Ci'lfiOad 
CA S 200fl 



HAIL OfIDERr MAXE TT WMK PM TOU. Lum Smart 
*ton#y Secret* For Th* 0O'I- F«e D*5M^ PWtfmonr. CHpt 
IDE, 224 £. Broadway. Air Unrylard 2lClt4 



BELL Cw Hfrfr-b Dppk* irp GJfl Lpw. Fme Da'* la, 
YP^flK# Whn'aaaki (tap). PMi, Pru^Apn, Lgwg ^ 



COMPLETE Line ol Hiyf OtuaJty Lnw^nced Cult- rig "co* 

Hflidng Fixture#. Preo&un inalrymena. XecA Steel, iLleant 
Fewer Tools, H*,ad T-xils Entl mjch more Most lieine DeW- 
H'ad Fra*. Se™J H-00 For 146 P#ge isfr* CiflBtog Reiirfid- 
ebH wi* rrfM Qd*i- TO KK Twev exw H **J« Rd. 
SterTug HtigWa, Mu*. 45073 



W0+ UlM Prtgrem^i Hec^mnwOffiiani ^omi Thu Analysl 
Sem<« iMuh-m7*n dollar nmpeny). ESMP, B O^a 
9rWT*Durg. IH4E112 



BECOME A Ttti CcnfiLrtAnr. Ou studenle ewn S3.COQ - 
Sl.bfiO ewry ra> weaon prapanrvg relume, eM^inge. AccreU- 
rtM PrtJffpm, NFIkmel T» Trinfig ScMcr HsJ»sey 2Afl, 

Nwv. Ygrt iflWS. 



RAKE MONEY WAng t ewKtowy 'E-Z Jun^ NM dnWM 
artMJngly H'tJ*y *r*3 *44% lump sr^+a care trough the ctg- 
flrun# «^ttrrl i*ery ter P*™ i red- to prwpflCtl Fr«. 
Gnlalh MeidVIUliert. to I760A Port CTikIdt. NY 
10573 



CASH FOR OnOCEfiY TAPES FREE DETAILS. Y+KPtt, 
B^ AtoefM. Cwdi iw ow 



BENT RAQS T& BUSINESSES 1300 Da^y Fiw InbfTU- 
to.; R*q a. P 0 to 001 2S. Poland, Oep&fl B7203 



PROVEN Qe1-RlCh-Sk>w F^raria Free li^uriialmn AJ 
Enwrprtfri. Drawer PM"1 P.C Bph 5075. ESpariu ifemada 
09mI3Z-5I?}E 



StlZED IN OOVERfMSNT HARDOTTCS RAIDS! 1 Al*p 
rrmtJes ■ Veni toti . . . Finnrturfl riwuwda olher 
llama Biry Dirl Q-aag - Ha.^ Up Big Rtgflbl Fre# kntorTn*^ 
Inn: Martel, to 7557-M, Meetbb, LA 71211 



NEW Morons 541^ HfarthCy, ru RMW. Hi .51 

Guarani . Wntt#: R-iCi. Bqi 235541. Sp^Tgl^. 
VA ?71K 



tTflC- Pw month Mmn^a pmaibie prepMng moesna taa 
rpCiima m home dt T» ohi» thow you ho* Oumry 
l&arnpd Deiniis Irrw? Nn s^Iwtihi. FeSereled Ta*. £065 
Mo^nuso Cht^u, 60616 



PROJECTION TV M«* r ttt fl sasefritHnB HK?ertom 
Ea$y touna mnTp*ra**o fc J3 500 pTOf#cEor* 
Your ILH4I o»1 less Hara 120 00 . PLANS, &■ LINS B Oeai- 
e'Si ■ ircifmftiton 117 50 Migrated inronnaS^n FREE 
Meuocoma-9£K. Wetfxngl^ Croa^ng, Pewiay^ima 
tflS37 CrwMcard ixdM 2* H«Hil2ll] 736-^00. 



BORROW SW.CJOO wrtfaul A1 Repay 4^' 

time. Frafi deiaj-4 1 hrobouHH-WerME. 533 sutior. Sili 
Franciecd. CA HiD2 



REPAIR BOOKS A HISLE3. - earn 520,000 y**rfy Frva 
wvBormeUw. Ffltfer, Bojt 632-PW Bonftem, Ta^ai 75410 



HOWTO Stan SEVEN ryx»yniM.i-rg bL^noixai at hcmW 
FflwwKS iAinewiiiFy Fre# niormsto* WJIim*. Boj( 
?76?. C^ptahirxf tow*. CA 9E43* 



DDES YOUR BUSINESS SERVE COFFCE7 Premium 
Ou#Hy. Hqh VWfa. For Ow Kftf The- Om(i B¥S LogJFtes. 
153 Cdc-iflalnr Aws Ep*1 Han^fan CT 0MJ4 



PROFITABLE OPPORTUNfTri itt BUSINESSES you 
e»n rtpn nw e^th lithe or rw inwsftneni Free tfetaife 
AWJdlex, F.Q Bpa 255, D«i FM11 , hfcmto*!. 

NY 15753 



INTRODUCE Other* 10 Yielki FOW*- E*^Uvw incen* 
PchhMibI 1 Fw nldrmrjdn. POI2C2, 1005 tahi>v»t, 
Louisville . KY. 40223 



RECYCLE METALS. NO, NOT BEER CANS1 E«y K50 
week Jw 1 ^lee YUbrmmi^n. Recycbr. Boa 1657, Bre^harri, Til 
771333 



WOODCRAFT MONEY MAKER! wpn- Home. Mu toinq. 
G™ Big F 441 . FREE GeiAitf . Pm Sm^ Wnt Peiwhoro. (*• 

DG+aa 



MONET Making HjnW BuSfHsrt* Orrtailu Nndina ftf*, 
P.D to 2356, Ffcnri^L CMir &4S20-6332 



GET HEHl . . Tww DHTerefli W*yp Pm Repfln 
Send EASE. RICHES, BOa 31745 Iftdopor^on?* -QH 
+4131 



VtHi High PnedN Ptri»nia£! Yu fAi . DwtfcHx - Rlzie. 
SRi OS. OwdliPd, Cewga 307M 



TORN Junk Cira raa b^l JO I It'd. For cOmp«n infacn^llgr. 
aend 13.00 Tq: BAB Enwpn&ea, PO. Boi S59. FLM Flock, 
Mtihtperi 40134 



HOW TO START AiY\ i i |' t errtH ymi 1 J 'rm*i p-nfiTaNn himneM 
m toW free Oetaits 1 D3r Pu&t«i«iona. to 3366, n Mwd a 
tacti, CA *E77, 



UQhTBULe SAVER. &t^f actwY Died Sue Monty Ar*t 
Enpqpy S#™| S2.00 For 5*mp*e LNl OhoRKw Bretfiuns. 
And QuhWty Pric5^ WhL PO to M7A SAi. Ohio 
44135 



144MK»on i*xnl Nbh MT«mvimrM M sCbtI. 

muniein FAeaxan Practical Lima m*Tuai Mto- Fsw i-to- 
m&sion Aobin'*, to Ifi57, tofitw. TX. 77M 



FREE irtonmiion SuikJ « Sh Shatpetifig Madww 
Shipp ece-2. to 600*. Sm BenwOinck. CA 92* 1 2 



BUMPER STICKER PflrtfTJNS DEVICE. Cf» ap, Simple 
Ponwie. Fmri dDlam. Mver, POB STS ltfGCJ, Twtj#, Fl 
33C22. 



HAKE HONEY 0Y THE WHUTE erwnj ^ dock ter 
doing a houra a week pwerwotY tnim home. Grtwi to rtta- 
nme income. Tmaiv new ul^emodern prqen umhe 
ootom S^r Qicnjnd Aaor Ho tmmtn ra or edocelBn rtroure- 
Jtwnil 10.&M phto* tom- d U S. 

ocrponfifli, Fcr d Hin qkAJ < J16) *H^1 7 v 24 tv 5 . 7 ^ 
Aak Yy exL H335 



MONEYMAKING ! Iftllgtol Ptpof Sdfcnff Cdn* 

By Mail Innae Secrets Rmh kid 1 CumpkK* Guhjwxxa. 
S3 DO "Y«ar Ouanrteer S. Murrey, Sen 547P, H^ueuwii. 
Mtrytend £i?4i 



SCREEN PRINT T-SHIflTS . ln#P$#Tdrv« ha Fm Qrtwfr 
T^Piyilsr.- Poe 23fln|QC]. Temp*. FL 33621 



SENSATIONAL AFFORDABLE HOME HANDYMAN 
FRANCHISE. Deleiia S3 Guaranieec AfbemMiYU. to 
1 0590. Port OrcfiHsd. WA. -953&6 



MAKE Rutor Swtc Rflfily Pnpftefe** tom*u. Fmi 
OhoiI*. SMPtper. FC6 £J9WiGC). Temp* FL 33flK. 



ASSEMBLE UaePji HouMhokf FuhSucI *1 Hem* Simple, 
Prd4ab^. Wnne- G.P.O , to HonflKoiig 

SELL SENSATIONAL LOW-COST BURGLAR ALARM. 
Ligirtnina wii&r t^oeptornH Marpn Sarnp^eg ror Inal 
HOtimmt FM4 h-PUi; to 1W, Mftcrwfl. S D#k S7»1. 



PROFITABLE GOLD FOIL PRINTER. tVwMf« thiv- 
ness -ebTO*. pencils. maUc-ies Pm* D AA. GtW, PO& 
2J^66fGC). Timpfl. FL SKS 

SPARE TIME CASH. E verytJvng To Sten tout WlxHe- 

$#l« B*ismeJn Ar Hpmp Fru-p inlpnniSjcjn R«tfgD«rjgh. to 
69 7P, P*ul. HteTc- B3347 



SitO WYwly Horne meAng -program QoocNwxtd. to 
Ti^ifK. FWjrfa* 3SM0 



S3, EMM MONTHLY ee4tn^ nt3orme£nn Ely rruil Free min- 
metKjri Ekm lfll 79, Alfkandna. VA £23 ?0 



BEAUTIFUL BATHTUB RE GLA71HQ toMnht* mai- 

abtfr cdaar-te-coagl Mlnkmum muwpt4nl. H 900.00 Fjbw- 
Urm Cpponurwty Call Tod-ElW 1 -KXFZ3M557 LMftM* 
Coattnfl* C#mi 25&2TJ Qrancf River, ReUkJid, W 4B240 



mL SIMPLE BOOKLETS ty Mg>i iv* ##rr#d H T.5M 
Fi*o Racmn CWcrtuflHY. 6J RiW R*9d. SrftflMowr--, NY 
117S7 



PROFITABLE t\ urn* bMvwke guaremeed Free DMivN 
wntirr M*y fa: Menon Pu&t^ikig Company. 203* Gemwn, 
Sufle 1 A Well* Well*, WA 9936? 



HUNDREDS, A Who* Wrarxing -H-ihP Part Tirnfl Mai 

DnJer Hume Susinw-a. full DrliL-la S*re! J2CO 

Colemsr. Satea. 616 Wear 10m CF.teyu. IHinoa 50620 



BE SUCCESSFUL! Stprt wry. pfljfistji* hem* tww 
□etulx Aim PTDfiiEto Sp*D3lf«x P 0 to 30S291. 
Man*n#fa. OH 44907 



SORROW py mi 1 Fast 1 Eaev 1 Conudental 1 For Lie1ac= 
Wtne: ftwurei® &wm*v>r. NosmiW*. S72i5 



AMAZUHG WEALTH! 11 PntfftfiM- Hor^e BuL»’-ERiS Sp<V4 
T™ Drtakg, Qutffty tok*. is24 EArtl. Pam Ridge, il 
00&55 



NEW Luxury c*r wiUKHri coal' WHIe AWCO 9. Ififll AAeir 
PlainWd. IN *B>6B 



FIND CASH. CHECKS, M(Y4y- dnNr's m ytuf m^i 
OA1LY« *fa *^Wiirfae.O^WJ^ Mm* FREEI MC. 

1424 . BIuei. MS 9963D 



t» PER HOUR DHILUNQ W HOLE 3n Wand. Itepn 
imm«r alety iMuslralec! Manual 49. Guaranteed Dr|| K 6560 
&W. &wW. Su*> lOS Ponland. Qfl. 97219 



fCurtllnUvd dn nail peg*) 




BUSINESS OPPORTUNITIES 

BO WW OW Hi HH.OOOI Arty hMH buMU 44A4 
Fwd™* Wrt» AIBM.J0. 1&)I M B m. Fl*nf>*ltf, IN wm 

MULtVL&v* WdiH> r ider, f *u OppoHjnrttM. OetaflB. ON*F-N 
10 Oak L am, Gmun, CA 



■■PORT -EXPORT Cpdon-i^iHy: Start wW-iii4» 

ma& onMf tXj*in*E* trw hem*, rtlwl »pfN er lipptmg? 
WHS* tarlr** wuri* wxJ report, 1 OW. KT 

BTwfl.. Ephr^ta. WA WK3 



UH1YER3EI Coamk Btepp^atpn# Eg roefl.aH?sni s ptftiH 
InfenptatQC opportunity gl in* SO p. SpfCiMO* W WuffiK 
& n& Nflwttfi, MA. D?1&* 



SAVE TAXESII T u Gl*J# F w * New torn* 

SV CPA Itonl Cfel H y' Bwk4ri S3 00 JJM EnMrpi*rt me 
Bo« *20, jenwon, ML wze 



FINANCUL Independence n own bJsJnwF 1 No Fvpfl 
fiance or MjJ<X LnwCwill R*e«VC*i. PO &n 1*4.. Mnbo. 
N.C ESTSi 



FREE 1,1« Utow, UnpArpifled, UfltoMtf*, Start 
WM*ifrl-PWM EittSftrpn^ia. Tli^C^HmarLiJrt LrfALeH 
iurwiy Unusual. Free Fteedom Feels. Writs Unheard c4 
05S Park Avenue. Oml. 0 ! r ^- i . Cranston, 
fllrafc U4and ram 



MEDIATE MOHTtt 5 *m™ r*ne urvqw Prgwi Ertgr 
pnw No Expereowi or Capflal Fpw Qataria, Wo OWiffpnor 
WMmbuiMv, p >23. P.O to M. CWwnttn. FL 33*« 



HOME WHOLESALING BUSINESS! toys**! Y«i 
Meedl JewWv- FfraMra, Bra**wHn. Gift* ®00 t P-orf 
ucb, WiglpMOaf*, P ill PO- to W, CWnton. FI 
»**0 



(w oo + w##wy itartaa^i^ a*mr«*. s*o** an- 
*a Dent Kim. &SH B*Jiai>, ftiXitM 2 1B?A Vn Vl«*. 
Twa 77442 



I MADE MOM Vw ti V VWtorierl Helped affm make 
mor^T 1 DauUa- 25c tcmay, Bo* aiBTV vcfiflarti, MW*g*n 
46167. 



BE FINANCIALLY HKPENDEhl Yh You Cm. SASE 
Jgtmwn KL. R.4, to 771. Outran, T*iej 764TT4 



HEW UNKNOWN bdtinan &mp& in *2,0W *e*kty, no 
iwmftnwrtl, Grt m wAeM Ifa r?o4l Diitos. to iMPM3. 
Swdi Hwgtiu HJ. WL>&i 



tlDO.MQ'VR. Jttorndirg UFIKEM £kh 3 pnsduda L** Ann 

Emmpftaas. C«W. UT Mi 3 



tis.» (HOURLY* WQOO&U&ma HQVELTlfiSl 

tflijrfrZ5* Woodmart. to *60A. SpnnQdqld. Or^m 
*7477 



NEW- IS00.0G Frrj/r ^in at lutM Of ^LiBiWftAHl 

Oflkarijrtip Wcndciii M30-PM1 PfeoilK Way Longviert. 
WfliJi BB632 



SAVE ll ® Stn» V<ur Nlantfi Tb EwrtT tomm Cw*- ■ 
LuirtAt AD Tha luiri- ndl KJAuM, to 6232, 7>flL M* 
46500. 



Th« WORLDS FWST TAUWQ WATCH re f?Ji (135.00 
(95 QQ wflK WarktrihTQ Pttrt. UlWIKted PnLdffljil. Mai- 
tBrtianlVia*1MOnay OrtKH 1 . Gtabti 5€0^fW4, to 1130, 
OAnftrt, N J. D7Q51 



GET RICH: Hatpin^ OlPari Deco^ Rt^iH Nvw 

Syirtfn ASSURES REPEAT BU&lNEBS - Llltflirns 
in^mal- 1 Paytute*. to 3073 t HonhlUa-, IL B0104 



TURN roi^stir into *50,000 ton TVm MfetonlF 
Suwwi, C wrV, 2i«C McLwi. VAho* to-. PA 1*707 



U-1S vm ay fftm^tg OppcilunniK' - ft» mjrmaho't - 
(WnucG; to 1300G. Stow h OH **ZZ* 



ARAB BufwEIAHCfl Him Mvwyto Buy A Invait. Top 
rtndwa- Fm PaM. mi MtoOWEisl taaoc ioaPhAi b»i 
FH xnw, H^ngton toi CA 0K4A 



ACQUIRE Pncnrt whTOi. Vh OotaJis, Burp*» 
£mvpnm. 3M* Unn^rrt, Dr»pl PM1, UiAmfl, Michigan 
40*10- 



UNIQUE Hw* Uflra Modim -^ruci Mail Mkim-Lml htirkpi 
rng Fih ChpLpIt? New HgfijEpni ErHepnila, C^Jl PM1|4, 
»3 V a |a EtriMH, E^afwlhlnwn. KY 427C1 



MONEYMAKING OPPOUTUAimFS 



LEARN Ftaan ^nrqirtg kl hflF W Flflflftiflnfl Hotlfcy « 
totfW- bcokkaL EjfnfflB Camr Sehoda. Dept. B-77, 
E251 Bury Avflpje, Lot V^jGlca, Cilitar'Wfl WHH 



RECOVER Ptatfrm troui CUalyte mr Juried, 

<HtajW S6CC MErto. FOG 13H3. tarttodl Tnrrgto 
PWTK NCS7709 



INCOME OPPdmJHOieSs FREE INf CRMAT tON, STU- 
ART'S. Soule 3, to «4, VaH. N C. 2S1E4 



YOU CAN EARN S50.DC Do 1 >Q0.D&lY Em*tfsaJtBN Male Of 
Fornax Stand IS CO and SASE ft' P £ S.S . P.O. to ’ M 
Stain ub T*nor. C4«arti*a &67« 



SECRET! op weinji. Fr» DvLaUi Otntwy SysW^ P 0 
to i64&, Wivtnm, 0™g» S7J0S 



GENERATE MDNET UAKIHC IDEA!. ClOBSb ^A\ ^VBf. 
■ to ihrt Mil put yw on Ej&y Ssrael. MiMe money joirf way 
Thp 44 boak'flL ^rti sl&p by slop aaaratanioe Ge< 
■Ato oow. »«nd 15 00 to: UfflOi PRESS, P.O. to 17, 
Unui r M 49130 



CANDY EWS TTIIBUTDflS HEt PEO : QooO p roll l Pachog-d 
H toll -Sgnd HO 30 tof sinptes. OoTTy j 5n*:lid A 
Cmdwigfi*. RC *2. to 3W. SiddbOf*. PA iM06. [315] 
MffiTOO- 



FANTASTIC OPPORTUHITT U make BK3 MONEY IP *MV 

hant hirtu. FACE DETAIL! Hunnpicn* to »W- (X 
Stn 6. OaJgoiY, .Alta, T2M-4LG. 



15® M WEEKLY Recycling Oiacarded Tires iSlamp 
Actfretsaledi LeVaneyt, Fourta *. FL 3243* 



FANTASTIC earnings rnajirtg Som homei'i O^ar fluBb 
Stamped Addm»d Enwlope imperLU. P“1 XI 7410. Fi?tt 
L flL>dertMie. FL M31 6 



TH.DOO BARGAINS, Mail Oder Home tJufiinasMi. 
Import. Froe Dfi'ajla Amei'can WoneymaHers, totoSflW, 
Tamfla. FL 33674 



MONET from dmairfMfl ihwI Demak. Bmni*. Boj 53, 
Fi»h#n Inliarj 4^03-f] 



MANE we MWE FLlRNmiRL 130 D00 yaer, spate tma" 
Enyf Fr44 Inlfirtnaf^r. GSrtr. 771 PF. Bella Qroufld, 
washftfllim WBQ4 



GET R3CH1E Secret ta* t-naa-ies detrta — tnin§i Caefr. 
Cr«M! fSEE npolll WeaflW (n-VAM*!, &^irg*. WY ijfi& 



TOU CAN GET flCHIl E^&TIr-j fnFoniwhjn Fiml 
Tieettouae l^ubftcalBns. P.O to Npc h Hcrtywow. 
CHJipfiug *1464 



VINYL'S MW * |hfl moiwv PdeBWr^lty mp^. nrtirtEfrV 
nopkY ^FTTfllrtY. higgiQB. Ur frHS Quipk, aa-iy Twti irtall 
S » pfcs- ■ day flm ybu $ 1 ,0W ft morth. Hwirna. cart, cfftoa* 
laxtaurnnN jnlmaad <uKtom*ra earrtn* aKty a le^i 

diyr, prwrli cm Sarma^iafia ticfJuh F;M. VIP. 3063 MdtltrD44. 

Om^KAIA 



GROW RfiCHF SECRET FEDEBAL PROGRAM fit VEALS 
MOW FREE DETAILS. CUsdc. to 15564, MomAilu, 
966*5 



BECOME a iralrctfair* using on many— free 1 Jadcc 8 ok 
363, Sen Pedro. CA SC7H 



11 ,D0Q 4 WEEKLY from pr#r#ri hgm?- wsed 
f-inRnctaJmdflpandence ^--otdeiiii? LAwiyfWmrtiw to 
1060-P. Srnrr* ILb^v, CA &10W 



HOW TO Oft BHANO-haMS GROCERIES AT VP TO 
J7% DISCOUNT i QMS Lo^Alka iM Coichn^w Aw*, East 
tortpten CT 06434 



BECHETS ew Rwfwal Peopi* Frw Deaime wjiwnr> 

Wefnave, Kwha aiw^ 9*74* 



MAKE BIG HOMEY. Wtn* hw-t! txcAWi fne d«K»l4 
Ammcan Huh. S Svidy Sfrtrt. f- N™ifpgn. N v r |i73i 



IS® WEEKLY pesafcto M ho**, pad F«m*^ 5«™3 HO tor 
dal afis. P.O to M?3 Mgrotglu WS30 



AHSOIJJTE GROUND FLOOR OPPORTUNITY BEST 

R»d H-ula-Levfli Company Eiet START 1*64 RlGHTl 
OOHT MISS ITI TNDG. P-0 to 4*1. &fin*Mry, CT 0®1». 
20^M*9?07 



*i £00,000-00. quiwJy. leg an’ortiwaty, G+iprmnwi- 
Sand K CMibi. to J4S4 S*i Ogg*. K :M-<H 4C- 



*300,000® SYSTEM. Euv T o Earn Must F^gw 
DmniXHla, tofrtflkA^ PKw*n. Smid 1M&. R*ch»d A. 
BLU»Ji, 1 Firmay Or . Yflflley PA 1 W67 



MOW T*m Small ln#a®of Can Hue A Fwume In The Sloe* 
WajkdE S*nd 17 jdq To Conker. P.O. Bet. 643 1. LAGUNA 
NIGUtU Cftfttorm* 0£077 



PRORTSl Ei« cwm romrmHyt*nl prgdud ty mu* Ogfailk 

IrM. Irtormalinr- 15Q1 22nd St , WnaMn^on D C 2600P 



pnorTTABUE GOLD F04L PRINTER PTOnai^n o W i 
nou ardi, penal* mfllOlos. Frtv DMafea. Gold, Ft^B 
249B6(GSl, TamfH. FL 33623 



INDEPENDENCE And WdelH! tftty P’oAxtn^ 

Home Boaiweea. Fre* Oel^H PrtHp«nty. PO. to 
437HPN. AuMIfl, TX TflW 



DUMPER STICKER PRAtTNC DEVICE. CrtHa Sinnp#. 
Pr^BWe dutflJik Bumpef POS 2S?9'(GGj, TMhm, FL 
33622 



NEW tnvftntan WeeSh F*om Twee $5.®. Home^i*. Z35D 

w*tp Owww COffiin 



NEW Luxury Cw ww™ Cost Wm»- AMCO B£. ififli 
Main. P^Jrrtttld. W 401$0 



BORROW by Me 4 PaMl Ewyl toMent.tf 1 Fv Oman* 
Wdt^ A OOaH*- 2120 Cwmw. Na±hrtai, TN 37215 



MAKE Id 4BS* PiUr Selling Bead Necklace «ife M SctmA 
Ptaa Markflls. P?m V*nmebon or Send M OO Isa CWJrf*fl 
Krt. Kita, to 3 TffiM. Gw*™iW. SC ?96W 



EXCITING *1 D-L2S HOURLY Income unueual cgpolLniht 
makng, Assembling: prttdudls at home Weu m. Orawgr *2AP, 
FtehardKtb. TX 750« 



'EARN Ejitl incdma, Dlatrtbidors Needed For fit' Sei*B 
New Produce Ha CompecnD*. Sc Gn™*, Send J3-® Fot 
Samite and fri*sji™itpn I, L Servte*. i. Left*. IHiitaa 
EiCHb 



MAKE SW HOUR 3gndhlai"ing Onslgns In Fra* 

Lilomialton Etefiing, to *4* SwrtTmdr*. CA 93267 

EXTRA CAftH— "You can ram n 1 V'wjr FftlE *uc*cnpi me 
wOpoadurrty Maparfi* 5fwj ^jy hc^- 
of iQdey'a er/iepr^neu-ra Wr*e OtJSKKlurafy. Dual A20. * N 
WcftigA-i. Oiicage. 60602 



MAILORDER Hichn 1 Secrets Repeated Free Oefa-ia 
Danube Emergnsei, 159- PMt. W PeliBadK A^anyo 
tn^e«od >4ew JWBey C763i 



EAT YOUR WAY TO PlCH£&. ULU Find Ctirtipery 0*11 

Arthur i ->203-23741 S3 



tmw pw hour pgn-ii>n« OflOUNO FLOOR monui^. 
lljrr*.® CASH BONUS p nqr*m. Ortai** AYE, JnJGre** 
Su-fHir, Shfffcy, WC2fllM 



t».»D49j400 POSSIBLE. NO SELLING. START GAT 
IUT ARRIVES COMPLETE- H.QQ. JOHIfiTON, 1BE33 
BURS AN* RLVD- SUITE 1110 r TAHZAKU, CALIFORNIA 
9i3$S 



HOW TO MAKE MONEY THROUGH CLASSIFIES M> 
VERTSBtG. Bgo*I* 1 jhfir*S ^h? hflw m 4^ yoo: fi*n busi- 
nete. wflh Clw*rfi4MS Atf^rttSide ONLY *1® Ftffl BOOK- 
LET — ($2.® DJU|i5n ruluivlabe urtBv In Si a#d*U S S 

GRONOYOC7, POPULAR MECHANICS, DEFT, PWCL ST* 
WEST 5TTH ST., NEW YORK, NY 1®ll 



MMiomm oFPomrwmci 



BEAUTTFUL MERCEDES BENZ S fUR CGAT ONewi Y- 

Caltogue *1 00. P.O. to 26356. Dallas. Trh 76236 



RA3HITl CHJNCHJLL>U FUft BEARING 

ANIMAU 



AM42SHG Prtxte! *1 0,0® Vrarty flai5«3 Rtfoita fcr YYm 
and Breeding Doisiig -SJ,® Am4ht*n AhtfOta, Mali* 12. 
MddmS4S3B 



I50O-5 50® MonPi Pien rffismq raflAfts tor u* Fw d4l*iN 
Whrlea ftaitirtr*. Be* >3BSPiM. Kydson. Oha *4236 

RAISE RABBITS SUCCESSFULLY 63 Page tom*! Telia 
HOw *1.®. AjniriLflii RaLbt Aaw, HI, P.O to *3fi. 
Bkxyrtnglwv. llMtws 617C1 



WfflWO gg^UWftAIT 

FREE Lrter etuf&. ^etse Firtw&nns, Cnckett. ftonNrtxm* - 
1000-56 95-. 60OO-*4£.5^ BiwH and Whiftni to SMI 

OlSef. C*n*r P14I>4. QA. 317® 



OP INTEREST TO AU. 



m LON FIRE EXTmOUI4H£RS wn -.ijiiiimi on & tim 
Nq Regwfie- Fram *£9-95. Fs&* Irlaftfli^w, ASP 

Nrrtrtiaa. RR 4, to 61. SoirtT- NT 10590 



NEED Hf LP7 Credit. Ta^e*. Degree*. 

Jt*t, Ngrw «4lUfln^. Fm b to cafi*i3fl Won P^efA 1 1633 
to flAiriPG f sgnlflir, Vaflaj. CA 92726 



VOU CAN QUIT SMOKING FOREVER, heann - . 

Se-1 Fnage P\ia- irm^i mut* Frw cMrtt. PintwiBw 
Pi^Micaiidr,! 644 ettodahi Drive, Whi JaPetun, Ono 
*3162 



HOW To Mflht 1 n on n*p Pu*£*j CUlfcCi^trtT EiRdi. PfrW- 
an Gukin wttK r-jll UiYsSfidfliti'tal GuathAbM; Fdf 15 de^a 
$10.00 DQPOd*, to 793P, TnaodOrte, AL 36690 



FREE Pr^rqrcKTrt AiSurtrt. OStorl Titf****, S»rwA. «£- 
li'ltM.'natdii. Bflj'p pLOhcaadhi, 477 6v r id 5iFfi4l, BrsdAy'i, 
ISIT 11209 



VACUUM Cfrjarwn Eton! Hm FtrtnbSw 

1363 35, Krfof. Fiber Qj*Oh CW*ia£L DhImh. ABC Vacuum 
W4I4A0UM, 7QZ1 Bomel - PM MHMl. 1«*M 70757 



SEC £Hed* M PellVli&T Slirrole *£.® 410 Cfflafl&nraA 

860 Aujflr SuJb uy, Orrt*n0. Cinada F3A-4AE 



SAVE Money inw^og, *2.95. Loyd FubucMiee, 6224 
Nerth 4ta Dmrti. F^oem, AZ 60019 



YOU Can R*Um Utxinr Sarw' Slmand^ 94 1 21 iO 
W*ip^u. Ha™ 96797 



(CortlinuBd #1 ran 



POPULAR MECHANICS - JAMUAEY 19^4 3 77 




QF iNTERETTltlALI 

WHO M#Ja If? 33.00 Cld layna, ftklM Ofiu. Box 3740, 
ftipa City, tottfi DeidlA 57732-3740. 

"-BUDGET ytHJ tfHWU. Frw nfOffnafiOrf Of) Fr&tr t dH K4. 
TOC, PO0 21DI4 r £»« LAkeCrfy, Utah B+IZl ' 

NEVER WORRY A&SuT MONEY AGAIN* 11m Hi A way"! 
DOM WtWtfl fOu? tinw Oil CwEfr EJOQkt Fcrf SJ VOur 
i#™ Are Ow, i Guarantee n w DOUBLE w Money &*&■* 

l^lnwsfrrwrt TakeaFrfYMatol^t^.Wdtopm P.Q. 
101* Hunt, T5C T80S3 



BOOST hnmp rndto hitfdrtdfc pi rf*i& qompkMe 

w r tC> hJflow £i*JV. lUMft V«tjn> VMAlW*, Box ISDflt 
Sarca Hina. CA 93456 



HANDOVER REMEDY! G* Swel' t* 00 3635 Mftm. 
Sulla tJSMB, Baau-r™r T*u* 77701. 



LIVE Behw. Ltfig* Fctod Pis* Si ,00, S*SE *iM. 
ErWrartT, Idaho 63S 17 

PROTECT YOUR POSSESSIONS, Znyraving Tdfl or 
Tirtgaun Cartnc* WnsM on Any Surface. BaltiHe-non Guar- 
anteed. 53.49 ptj* 5ft Peerage. Judl D., Mutrfian Hrt . t30« 
365. Gfooonn PA. "5041 



DISNEY anas Hems . you how in draw FVar eray lessen- 
FfiEJEl Gel slaned today' Bhica Mclntye-PMi M71 
CfDwwntll, Corona, CA 91720. (?Ti) 953-7+52. 

BtiGCCWGL SWEEPSTAKES S£CRET3. 1¥n hkW 
Ftw ftegufl. WrfU Tirtortlll C nmparty, Be® 51 r Eul Au wa, 
NY 14062. 



BPf ClflCAUT FOB 40OOEH& 0IGKI0G, Acwrjtoiy 
Fagrfm ^JyrjiStajicfl »ura ot-m.es. Easy In t» rtgrti' mad- 
out, reae! button. and flrfda aibiirtwrl, Side fat tflach- 
m*nt to lodging sun Jus! send lift 35 pUi $3.50 pastDOfl and 
hpr^Dno to- THE JAMES t LEW® TO- fflS N. gwrwd, 
Howell, Ml 48*43. Ml Fteatdarefl Add 4% Sales Tut 



ARITHMETIC Prgfitma Ypp - ».» TtkOniH, 4ffi7 
Su«*wn. JeonortiriUa, Fie. 32217 



FREE JUMBO THERMQM-ETERS 'CLOCKS CMatog. » 
BaaufiM E*i*e*iSn*- Sartd Mfftto. Ad*eU- M^TTS 
SpeCailtaa. P.O. Box 41 1 WdrtW^K- Otl» 43085 



GUILDS CUP SJ1VEHP1ATED QhikJa Cue wih Narfw end 
BirthpUn*. setrf tot Pt+e Casing. CAK Om Hou Id, Brnhi 
flMU.. Icwa Falla, towi EC1ZG 



WOMENS INTERESTS 



■■pnCUSWOHS 1 ’ UfViQUE GIFT IdHi l^n^l, fHBflmo. 
ti ffipod Bo« SMMl takawodi CO 80&« 



GOVERNMENT SURPLUS 



B n Ti-ua rou Can Buy Jecoe j=dr |+4 n- -cjLCj-n TTn U.g, 
GowrvnwfTG+nTii FecSa Tisdeyi CeU (3i2J 7+2-114^ Erf- 
7m 



mUOKS OF &UPPLU5 BAPlCAUfS 1 Many ^ ongingi 
ungt ytaev* friglurtadl *4ntjnrmnfto Odwirmpfit Bu^s 
GutdoDiromory -yOQ IGuA'amved]. DISPOSAL, B^s 
191 07AM WASH IMG TDK, DC HD» 



BK3 5 Corofdato SwpfUI Manual S*f4 j4 Si To- Surnu*. 

S53 Horth ElpA MiihCae. InfilhB 47303 



OOVERMNEHT BDRPtDS" JHPS 430.POI 5.CS0.000 
Bierral Gutn^to lnlwilUInn Ydut Area tS84 OFFICIAL 
HHECTOHY 52.00 (QuereHirtd). SDBPUJS, \Afi3fl;. 46K 
WiKemam NbrfftwMT, WA3HINGTDH, D.C. mil 



GOVERNMENT SURPLUS' JEEP? E»D& WOW 
ftpn*l AJan CONFISCATED AIRCRAFT. Mb. YftT 
CvripMe inHYThfliiWI 1200 GUARANTIED AVHHX, i?U/ 

7PM. Pwh, M0 30740 



LOANS HV MAIL 



tLOANS* On Stoft+to* & 51 W.0WI Any pwpmt- Wllta: 
Ena, 6mt iOBP. Ea M Roduway, Nam Torn 1151S. 

" BORROW K^OOO ’Weitnlpfl." Any FVpw* Kawp Inde^ 
m««yl Fm mpon* &X0M« ReeB*rth, Bm i9?M-AM, 
fnAamcHlia, Mvm «si 9. 



■WT PiOblinwT Frw SOW dwitK Lnana, Cash. 
GtfvertmanL QriACb, DAw banal lea, ivadiblt "“■ ndNiftnlj. 
Wrlto: AsuxtBiaa, Bax 9B-A4 BtwUyn- -N+w YtrV U235 

BORROW ncfriw.ow 1«p« fleptyi Hq Ckj-itffWffl 1 
Rjpsh Stamped E mw etope! RtwicM, Bus 3487|P|, 
mctwdaoA. Tjt rsoflo 



CASH 1_nnm But™ by Mol to ‘PS.W&I Frw 

detail, ApAnaton’ LTD-PM, Box 037 ft Lauam^Kto, FL 

JjJP2 



BORROW FHCHM tfOMl Any amoL^L my wwihwhM pix ■ 
com #tt*iin 36 dayi CorocHltive Rales Alan, you tin aim 
lUCelwiliiJ ncorne a* & Money AflenL No Lsperfence— t>ryn 
HpMf*- Naitoni* » AtoffE way co+^&la Hv 

□mrwib 1 Free Deuda: DFC, Dept 1 0-C-l . 1 1 45 Rds mrr.vr 
Avenue. &a niton. ^ : oe raumd C29M 
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BORFbQW t J0.0W wuriqirt w AU p^stie Repay enr 
un*. Frue ttobubM Intoftoui^SOaPM, 523 S«oar San 
FftoVii?rt5, CA WICK 



WICK Mall Le*^l Spttcal f-ttfe A«i^l Wtitm MCM, 
Depl -SF, FOR 121. Repiitiic NO 65733 



BARCLAY SAM EH! CAN-LOAN 5 BY MAIL Lo&na by Mall 
»5iQ D00. Convenm, ContWaantaJ No CollflfibtaJ. P.O 9m 
542S, Aleita/idniL U\ 71=301 . To* *t*t B00-5S1hB 572 Noa 
AwiMdi+iri AL. Aft. CA. DC. FLlA, K3. Wc, **D. Ma, Ml, 
m. MV. OH, OK, OR. SC. SO, PC, WA, Wl 



BORROW SltX} — 525.000— No Gafitorf4f1i--Can1tftirf- 
nal— Con«entftM— Free Oeiaila— Bex B1+5B4M, Dense, 
T™&. 7i3fll 



CASH LOANS Barrow By Mu Any Amourtr. Free Deuila 
App*tMltofi R^aned. MoneymaitefB, O-lWv &®t 3109 
PlrwhtnE, N.o J6374. 



Guaranteed imh By Maj no Qirvruchi iCm PMm 
6m 603, Lormti, GA »7l? 



DIVORCE 



WINHENG Ir.lrvnvqhnn, Jl.W MEIfS RJGHT^ 
ASSOCIATION, 1 3913 Fnftrtl Lake. MM 55£e5J50B 



PERSONAL 



BORROW By Mail! Frm D&hH\ WBG-PM 1 H3. Box £2M 
Sfthdufixy, CM. 4487D 



COU-EOS DiCREES &y UkliL Harwa^d Unnwlm 
eftif Miy esOTdrtwd ButftakA. uatton, Pn o.b .. f+w 
ravMimy iitri.mli CthJiaolK-g iai J17-MP-1, Tiialn-. 
CeMnrota 926B0 



BlOLE C hi«Mn* m^wered Slampad nrwr*ipp Bykm, 
17107 Ba^er, DwIrOI. Meh^afl 482 1 9 



ASIAN. Eyrcp«fl7i hmtlar\& Free deHll*; int*r-P*£ihc, 
BOX 304 FU, Bn AvMgr-arn. Mtdh^an 46012. 



MAKS Fnenda ffiraiqh mlamatBcal oneapan- 

Owm DfCmto *me f Marmte Vnag. Bm siO§6fi-PM. Berlin 

11 , W. GwrMany 



FIN AMCC YOtm DR CARS wen Gfjuwnmert s^J Fburnfa- 
W)n GranSy ^rt* Dfi^aili TayPMl, 4$J PQH„ H-errnoM 
Be-nm. Cali1orat3 96254. 



BIORHirmWS- ConVkJi^Hd. day ifcatVxil 5S 75 
Hme-HaJI Emensrise*. Bw 572. 2 >jIiJU-i. GA 30' 36 



BALQHE5S p N Ws. dN™ Ip reg^nerrt* yow hw tost 1 
Deifllll. BfrVron-H, Bnx 498, Arte, MA 02322 



PHYCHOLOGlST Ocws Anaflra« By Mafl. Free (rtorma- 
bon SurfF 52fl. 7 I toerTy SflMirt. L,yiin. MA 0190? 



LlNlvpRSFTlf DtGFietS at S-pEClAL EVALUATION tf 
EXISTING Jdp Eipermy+i. Adlwemenl F*ft 

S«Xfwe4i«i. 1614-883-1 701 L O Wnte- Ben 1 3)51 -Tv 
CdHJfTttua, ON 43213 



REMAILTNG SERVICE 



TEXAS flervN* DrarxJfline Ii M SASt NOKCO. Boe 

2154ASIW«W.TauM 77658 



UNLISTED ADDRE53. Di?«eet acxl conhdentiaJ. R=inuj| 
SI » Singto Mall TcnHFdirig- Semice. SOW 5, Mam. 
HCHJsUir.. T^r» 7?D2i 



DEPENDABLE FterftaJb, M49aage& Sa^n Money 

Certi-tt 6m »4, Norf i £&*:. M3. Zi»1 



COHF1DEKT1AL Mail HaWvn^FOfwWdng Uul Drpp 
Bo^ iSOOePM. Ouwda Ft. 338S0- 



REHAIUNG20I FbriroJiiag HS.» ym+y EcmornaH 1 
Bn 841 r EpTi ala, Wru?nng1m $#023 



CONFIDENTIAL Mail Foiwanyia ftcstaJ S*iopt». 36&£aat 
K& S*um. Sift GtV. UT M-111 



NEW ZEALAND Conlidenuac R+nUlU ff 00 QIC, srr£ air 
nw" Souwrfl^eto.. mto.$1.0D.EMCH, 4 Cahvrf Rutad FUK 
i, N#w PtymoJh, New Zm^k3 



YEARLY, Monthly. Salflfh* J1W 22W » Mill flwtf 

Gfe&caM Cfy, Cain. 95S3i 



HAWAII CprrtKSerrtiaiS AOtTeH DepaWabifl IryidonboiiM. 
1750 K*la*iu*. 41101. HcoohAJ. Hs96ti2e 



START Your Own -Hem*; B^aineiu. ftaawtj, 11632 ui 
u™. Wa Am CA K T&i 



MAIL tomwded rot S2.50rf-Qnih! EDC Mill Box 

24747a PNadUpNa, Pa 19111 



DAYTONA BEACH Flmxli Reman j J1.0& Each 

ConitoeMiA. Bok *QiD 7. Daytora BOadh, Ft. 3202C. 



UK ANGELES ADDRESS-? CentfihnlHi ReroWWMellng 
Addretb. F'ee Bioehia 1 *. Mik iw^jLniiuiri 1053S-4 
GurperA. Tamrv. CA 91356 



MISCELLANEOUS 



"FREE Aim S^erg". li+orrMtinn Stfhrv Tour 

t>an Uxiifmiar. S&tf SA^ |l .03 C-O^ Mx LSALTO 21Q 
Fifth Awe., New YefKCfa. 10Q10 



COLLEGIATE ^«aa>ch calakig — 306 j»gea— 1 5 27B inp- 
«! Flush 12 00. RESEARCH, 11329 VJaho. -POOPk. Los 
Ar-oelw, ftjflfii. r^lSh 47?-*Si£t 



ORnaUGNTAl hun Deiigr^ QwA el i80O baaiArtU-shK- 

ItU rtosigni 4iaf railrigi. rriwTM, 4* Ftae SjtBfakjre. 
Gjrin.nghdnr.Euii 20005, 5lH Lake City, Utah 84 >20 -0005 — 
— 13601 South 3200 WM| 



PROTECT YOU fl YaUUA&LES, bngra^ng teJ wtAh on 
any iMsw tt 95 Gh i a Gii*ry. *6i0 TiwNmod, wc^Sa 
Falla. TX 78G10. 



REJHIND-A-DATE, Prcilects HeUdcntfirpa. Wnta. 
WYRA^LEE, [PM1>, Box JTO New Y 0 * 10105 



WANTED MISCELLANEOUS 



GOLD. Sih Itt r PUritmnL MeHMy, T+nnAjnt Ml- 

uued 1r«. Ote aaaayaiQ seryto# Call WhoteaMe TarmmaJ lafl 
tree 1 400-932-1 Dll) 



BUYING Tungsten Cart'd •? TynpalOT, Moiytxlerxjm. Si^er 
SolOer. Sfcw Cdnterts, Gg*ff Plifmum 60 D 8 S 1414 Obto 
21043143 B WhM 



SCRAP SILVER CQHTACTB, FORKLIFT DOHTACTS. 

SiNar Sbks#r. 61+rf/ig, QcAj Pltflod Rgt»n LMQTMl ^S 2 

Vyiflu SI., E3i£alMrih, NJ 072D2 



FOR SALE MISCELLANEOUS 



SILVER FORK-TRUCA. CONTACTS AND SfLVCR So toe r 
CHEAP- RcttoR LiWKrtk, 642 Wyrfki St.. EluMvh NJ 
07202 



HEARING AIDS 



HEAJHI*QAtoTFr^$8iS&-S>Dii?T^U G^arfllcSm- 
alg* nr. BffiT14r*t. Wtrt® *& Friw GS Offer i-id Brothyre 
T$day Ckjclrbhc P'uduaa. Bjj 2005PM. PrwHua Part. 
FtorfdB 35585 



MUDS SAVINGS Llm^ate Dealer Mervups Free Trial 
SatTenej Wnetorfd T*nm Can Toll Fn*e i-fl00- 

323-121?. Qr Vi?f4e. Lkrydi’PMC, Ry^ktotfl. 0-61116 



HAIL OROf R btiyng intM half cm rala Month 1 * 

Inal ftaa D-vhpany Inc., B tit 304, Sr^ppAT, OH 433 1 2 



HEARING AIDS— Frfrti 5K 50 30 Day Trill C^aM 1c 

Saving* o" fitoUrtei White tor free Grft Ot^r ifld Bmclxire 
Today ftodrwtc PnoSorta, Bo* 2WS-RM. Piymet-as PkM. 
Ftorida 33565 



FREE HEARING AID CATALOG - 5jv* Va By mill 3 Wnle: 
Mwteylawrft -j bsw-Pm-i Lah^ctofk Septiwedt Caliter™* 
&1343 MOT »if in CNriWmt 



SCIENCE * CHEMISTRY 



LABORATORY Ch&intGit.a t fllnnnwart A^parbhii CiLm- 
iogufr 5i.OO. DduKa Boenlirk: 934 5, 13 E^itci VannDwtK. 
Wtoo™n S4220 



1983 CaUtog, JOO page* Thnumpde pt qIsm- 

wa"t. eciere^-hnbby Bdii^m«n1. St no S?09 Uanifll 
StAnurc. 1655 Bullakj RdM, ROCW^, New Ydrt 14524, 



FORMULAS, FLAWS, ETC- 



MONEYMAKING CHEMICAL FORMULAS — TNQLh 
SAKDS! CATALOG 13.00 1 FtEFUND AHLEji GW A3. BOA 
'S3, B™d»to, V^KCoam 5fl005riflnBQ 



AHT FORMULA $ 1 0.09 Calatog n 00. JL Ballon, Bm 568 
Ctvoaqo. 50090 



GENEALOGY 



FIND TOUR FJUHLY HISTORY in the NdraiaJ Anftv* 
'econh eearetimg el hom# Free Snk>mrae?ion Ar&**9 Ffer**, 
Pgpt C31. &5X415, Hofe*. NH 030+9 



SPECIAL SERVICES 



INFORMATION Cv> arrythi^g Ferguso Raaeftn^t 
Spewama. 60- 1 6 Woodatoe. Woodhtoe. New Y«V 1 1^77. 



HEALTH, VTTAMJNS 



FHfE Aie^pv Hi«jacbe, MalMkxnnallon- inlumaflonh! 

Iwiri EW.W 1 ' Miflintfy, 3&t5 Troy, 

C^taeo. 60818 



Sf STAKING NOW BLOOD PR-ESS-UPe JOTS - Parted 
your Me a!Kl Gyartl a^a^M 1h* Kiflpr. to?. 32.00, 
■HflrjndftBle! MATTS, Heiih C-Ma DtviUtin. 5$ H. Pbrw 
Sied. Atorjnflo, P p wws 



{Continued on iwi peg*] 



Bopular Mechanics 

DEADLINE FOR ADS' Copy and Paymenl rnual bavibylHeSthclayoflfteZnd preceding msnin the issue In 
ndlicb Itie pd is 10 appear. Ses Head erf SediOn. 

WW TO COURT WORDS: hlame end addrew my^l tie included in wanting the nymbar pf Vvprda si vour ad 
inrtlflJ or r^mbeir used counts *9 i wffd J J. Smllh, ^24 ¥i^el &7Bi Street, New York. Ne* Ygrtc IW19: B WOflOS 
Zip ocri« Af4 nol counted. Ptwe* Z vyords Symbols uud &s keys arc chirg«j iof Grty or Suie wuni aa 1 word 
each: Haw Shjnswldk, Haw Jersey; 2 words Ab6r(nfta£i0ih£ fiuth as C.O.D,, F.O.&.. fii.P M , U.S.A., P.O., 5*7 ? 
ISmm are cau nted as 1 {P.O.BOfl 392 counted es 3 wondsj Webster's rntcnati&lel Unabr-dgBd DiDtvsnary 

wm be uaec as «jr soffiorify for -speilina, oompound wordi. Hyphenations. Bbforevniigna, esc Pieaw diflcfca 

payable to POPULAR MECHANICS. 


•t, Haw Tort, N.Y. 10019 (Mar 
ii*« Dapt. (212) 202-4029 Form 

Only IS7.00 tor 10 awl minimum 
$5.70 aach additional word 

SOLD FACE CAPS add 
fl par word 

fFIrwt W«d: Ha Cnirp* fat BbH fm| 


HamfflBfiTTfi nl 1 | 


a LflneJnsed to «war 


..mierbnrwlali in me 


Ci«3&^cailcn 






L. 1 1 






fe nw *V caps 

j 


2 


3 


< 

i 


5 


* 


\~T 


• t 


9 


tO-flffJD 


11-162.70 


12-9HA0 


1M74.10 

_| 


34479,40 


V5-IKW 


lB-Hiie 


H^EEjS 


he-n«44 


11M1M30 


2M114-DO 


71-4119,70 


72-1125 43 


tseiiTio 


24-tT3BJO 


S414UD 

J 


St414«J0 




ir-imae 


24-4 1 £9,40 


2B-tl«U0 


JM171 J» 


sumn 


H-H02.45 


r33-ii«.io [ H-iinjn 

l 


j 35-il9e.» 


‘ M * w “ 


37 -MID. 90 


M-1215.W 


3frQ27W 


} 41-SS.ni 

1 


tz429aao 


41-1245. IQ 


4+ £250.60 


I 9 45-1255.50 


46-1252.20 




r 4 1 43(1-90 




4443 T3LM 


*94271140 

1 


rfd 

voyfi N*M5 
FIRM (NAME IN W 
YOUR ADDRESS _ 
CITY 
DATE: 


$1~KZ».TV | 5M29&.4P 

(PLEASE PAINT 

YOUR SIGNATURE 

{PLEASE PRINT QR TYPE COPY m I 


£3-1302. ID | 54-H0785 | 55-1313.H 

PHONE; 

STATE MP _ 

*QR ADDITIONAL WORDS ATTACH SEPARATE SHEET} 


HK43HJM 



HEALTH, VITAMIN! 

flflHT StTMft' kpucifl 1 Bcrmi/l fll WTlimiri# — rmneEHls — 
Mft4 (MS JWU Swremo’ 1 fto* lnitf gfipr - 

Pn^S^VT™ PtdOWi. BO* 1757PW3, Corn* GA\om, slihti 

*3414 



PERFECT ELECTRIC (HAYES Wi A* JU N#m™ Pry 

L* **f, Skin GaiXliTiijr.-nq Stock. -Shying, 1 Faslei fifld Ctaw 

llwi ’i'-ftu Ever CraBfT»d Possible F-wslwis rwxl Dts^ods 
(4.85 Per Sbc* Postage Included. ftedmwit Inefljs&ros. Inc 
Ekw 27, Wwi Htex^wd, NlY 1 1«2 



"FREE DETAILS" Medical TeaL* ExpHinad F\G Boi 

iflOC, Mwlactwi, FL 330*8 



FINEST quality Yitimiin* nd nuiriimnni pj^duLia IhOTi 
na'ijnaa nchw auurMa Ouanrfy tSaSftjrtlA Rtto EC-pay wi*:- 

alog E.H McOw^n, Haafl 1 : awl FrineM [)es?., 3S3 Franklin 
flk*a S Sola 4fN. drag*. IL ^ 



REPAIRS AND SERVICING 



n^AJGtflATOK TllWt^P THAT CUT* OPERATING 
OOSTS. R#fi«T«Ht □ ratf^w«tf yi good ecfdwi runs tea 
and S 0 V&S dollars f^wc^or^ic 4 aava»B£*SAfid lor^in 
X-StffiA* (i.Mto Pipper ^cfwiici, Son lOl*. Radio C4y 
St*f*n. npw Tort.. NV 10-801 



FLOWERS, PLANTS A NURSERY 
SUPPLIES 



GWA GinSEmG, Vwy PtoftfaDte Have wedT. npg-i* 
OofcfcmwH-L Camprfitn inlgnrmOtxi K Cottro, Vi glfr, I£wa 



RECIPES, COOKING, ETC- 



COUNTRY ftpsh Appift Cfclup S3M SASE. LD, 200 Gnl, 
Crai G™. Ohio 45638 



HOW m Fead Famrty or Seven |& tees wWi One R&md 
Han&jrpen so fieopas. £2.95 Arpish-MBnixYNta Boots. Bex 
7 lS. Pine^aB. Sarasota. FL 33 S 7 S. 



FinEftIA PIZZA AT HOWE ■ Farocu* Pour gen&'dton ree- 
^4 w *MgiiHfcta4i 55. £AS£ |n AZZlP. Bo* HV, Oner 
VionigBP 4 #748 



"SPANISH OftnSAm D&ughi £*id 4l DO ptolt BASE To; 
Reaps' . 6 om 74. Robert*. MT i»7Q 



35-MIHLnt kfOWEMAOf 9*E*C- No ™. Waning Ower 
npgm QuA, EiFV. 0 elir.ic 4 a. Jl pQ.Aunl Sarnh s HomecT^O 
Brwd.P-Oi 3S1334. TaJl^i'JEECH. FL 32310. 



fiVE peel mMt cossetote 13 86 5 . JoM. 138 Mcnwr. Mr 
Praspsct. iL Stott 

EASY CROCK POT RECIPES Wuh Maaiesn Fl«f PhA 
Oltw Tifltoi&rttg DtJiCJOui Msafe. SabsiatfNJh GnararUeei 
£2 to r-rr.ji WSfrn, J IDS eistwir^. VflJInde. CA 91744 

EASYCirtiWiBmaplls, Onn^monFijr WqPrgw™ 

nw*. S3.S4 ftH S#?7, Ufllflftn, Coki »l«1-»77 



Fantastic veai Oetooui Sirp^s moo L^dsev. ibos 

CarOposn ^ey. MoOm:- CA MW 



AVOCADO f« Rec^n. Detaeiis and Esay. £ 1 .DO 5ASE 
wtHtiCT W?u&3e. Bqk 2 1 1 SpoKane, Waa?i»rifltan §9fip0 

SAUCES FOR CHICKEN 35 Page R«tw AloObF 13 M 
file SiucetxwL 15 Gfl SL. Alison, Mas* 02174 



1W1 "1,0 tiS 50 MEALS £1 f45J 3 lus 50 Pasaage. Panrij 
Ooufnwt Sot ftlSZ. SanK»i ijisnd FL S3S57 



TERRIFIC SL-frWr From i-Hy Ground Mail 1 

12.00 FOI Imtruebona atk? SEASONINGS PACKET 

dT>a D6A, P.O Bow 1B10. W>&at ftdge, CokYAite BOOM 



WINEMAKING, BIER MAKING, ETC- 



WINEMAKING -BEERIIA K.14C-CA5OH0L. Fr te £uy^ 
CaiaVsg veesl Equ^nwril. CtxrtnerrtN. Bo* 1BBPM. 
Ceweftenv. FL MW 

WNEI4AKERS-BEEHM AKERS — CflaHJog— Faai 

Svv«^Leig«Swdnn: iMuf, B« ?B 8 & l Inoependanof. 

UwuiWU 



FREE ENCYCLOPEDIA WnD-niikng, OwTniiking &ip- 
0\ttn Equipmaifl S Y>7H3t, P.O. Bok FM’SIH 

SVithiKier, NY 14015 



WInEMAK E RS-PE EHU AKR.RS Fresh SfexU. FflsJC 5 er 
w*. ftoe CAlnlOs O Brt^‘LSdi JSrtD. W4VIW. H *60iM 



make quautt ulr, w,-® fw «ia^ vto^ siora 

Oqn C-51 PM, WH^VL MA ^TtpO 



FREE BEEWAKIRG ROOK Piu» Citekpg. Fm Eqyq> 
rrwnl. 'n^rrrdmrvj F j|| v Gunrartwitl. SPI. Btis 7H4-M. Chfcp&l 
Nil, NC 27S1 4 

' TmcSTEcK- inwqperwe! to meker S*fd £2 96. 
Box 40665. JMJLMMMe, Ru>ida 322CS 



SEER LOVERS taviMffm r^licmui! I-Mipanaiye' 
Ft.* CffWoq Sw Qm*r, Eqm 38042 M, Unnirt^. UdegMV 
4Mfl 



SEERMAKERS ONLY) Cmatetiwmmm 

WwpI Bm 4Ei*A ORHi^a. CAlifefTH WQt 

UHEW BETTER QEER[CkiMBntnd1 1 7.000 Bohte txpt- 
mm*. Sand £2.00 l> CtoueVi Eecnti tv Sixces^i/ 
BMAing, PO.B 20334 ft 32315. 

eeEPTMABNG-WWBlUJWn Were # 1 . ftw 

VineYirtl 4 P -0 SO" 40H. 54^ SM Mai*, M = 

49783 

FREE BEEHMAKlNO CATALOG. QualrtV- Setedkjn Low 
pom wiywlm HOHCBKW, Bd> iW4, Huadl, 

40K4O 

KAHLUA TiA iUfttA* CRfiME DC IECNTHC WCIKL 
£20Q Tp: Mn. Be. to i?4. IWfeW Pert, A7 653*3 

DtSCOVER a ]bw 90 M fAjT HbfWTAde WVi TastH BA 
CHAMPAGNE Citcnal>jr Dews 59 B5 OOj ClflriOfles 
ID - £3 95 JfrHi Beverage Pirducw, &o* 2Z2? 1 3. Cennd, 
CA 93322 



WIN£ FUmnrinhing Rmrc* CoHecfiOA. EdufiiTiini Supply 
Cereki^ Si.-DSl Btin tBS, G&lway AR 72035 



BURGLAR ALARMS A HOME 
PROTECTION 



WAflNPrt Cards. Prwvri home Werstiouie 20 kjr S5.CG 
CAech HGCO, 2150 Eng w*. Qm- 97 403 

PREVENT FROZEN PIPES! UOHTDR TEMPERATURE 
BY TELEPHONE. htaTnatNU 1 HiM MMurecfjnrg. Bosi <43, 
Hftdifeh HtejhM. NJ MQ35 

ALARMS: BURGLAR AN 0 FIRE, i-^n T«* Sec^r^y 
ProArti To Prelect ^sur Famfly And flyaeiwe, &nn* 
M &accwnt Pur# CeU^g STM (Re^inWsM. AdMBrtcwJ 
Bewdty Rdu T». DAP- 77 s E>-.nJb, tL ffitlS 
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NORTHERN HYDRAULICS 

super mm-vmTER sale 

Prices Good Thru Jan 25, 1934- 



heavy DUTY LOG SPUTTERS 

12 '/» ton tfoMMwmr Sports! - 

Heavy Duly Slid*, 5 HP Bogina 
combined wilh tt GPM 2 stage 
pump. Auio datenr valve S’ 
wedge 3 GbUqo Tank with FjIIof £ 
Stra-ner. Largs Pneumatic Low or 
High Speed whee I* 1 7 V Hitch 

Low Speed #1 120 $7t9 

H«gn Speed #ti25 S739 

Will Snip *e States iw £45 

IS Vs ton 

Heavy Duly 4' k 24' cylinder, 5 gal 
Rasewair 1 1 gel 2 Slags pump h hip 

Motor. & Hydraulic Wedge. Suction 
Strajner. filler. 4B0 * S" K<gfo Speod 
ir^S, V «’ Heavy Duty frame 
These will sp?rt the toughest trees 
tqw Prohlg TS' Wgfii.nq Height 

*ii32 $799 

Wilt Ship 48 States 3*0 

4 24 Mr te#t £FfocJr ffiwfer 

i2 Wodge. £~ Bore x 24' StrcAe cylinder. 
? gaJ Tank. IS gal 2 Stage pump.. 10 
Hp Motor Auto tteted valve 
On Saw #114£ S131& 

Will Ship 48 Slales SSO 

IMirft mosjtJ t Frr m rma oJ i>d& 

□r at Mill si'-pj Frl GpCfKti 










$137 

$139 

S149 

sirs 

$193 

$314 



1 . Gas Engines (Horizontal) 

5 Hp Briggs W Shalt #6052 

5 Hp Tecumseh *4.' S heft #&05i 

6 Hp Tccumseh shall #6061 

7 Hp Tecurnseh V+" Shalt #8072 
fl Hp Tecumseh cast iron sJeeue #6001 
i& Hp Tecumaeh cast *wi sleeve *60i0 

3-20 Hp H&rii Veh E ogmoa at discount pn«S 

2. infrared Healers 

11 ,1M0 BTU Ihtared healer 

Np lumas instant heat, Uqft\s <i seconds Em*\omical and Versatile, use m 
emergency hear siiuabons, camping, farm, garages cabins etc For use wim 

disposable propane cytirvjerj item *i?20i Sale Pr** $38-78 

J4,DM BTU Double Burner Infrared Healer 

Use 1 or 2 Burners Adjustable Controls tot you adjust heal from *000-2^000 
BTU Surety shut on valve Use with 20 iu of larger lank 

item #1727 u*t 187 Sate $99,00 

3. Magnet Hea/er 

Chogs lo my magnetic iron or steel surface Energy erftoem Thei-moslalieally 
cenircltoiJ Provides hear id* pipes. pumps, engine oil pans and counness other 
uses Ham » 1 7101 Sate Sf7*50 



■\n Northern 
J\LT Hydraulics 

INC 1 P.O. Boh tJt£. fiurnavjllt. HN 55337 Dept # Ml 4 






LOG SPUTTER PARTS 

11 gal 2 Stage pump 

U» with 5 Hp Motor *H0l1 $98 

13 gal pump 

Use with S - Hp Mqtqr #W3 Sf3W 

18 gel 2 Etdge pump 

■ISA Vrtth B Hp gr Larger Mc*jX #1316 IM7 
22 gal pump 

USA with id Hp or unger Motor #1(H6 SJtM 
Standard CqnTrgJ Valve 
Built in Relipr Valuo #201 0 J42 
Detent V*lv*, 

Pressure Sensitive detent 
Vw don't have 10 Hokf H&hdto 

on return shDke #2026 $ 49.30 
8 High fi Dew Wodge 

#3M $19*28 
Hydraulic FIH«r 

to £'□ $Hi min #4090 $10. 78 

4 x 24 i 2 Cylinder 
I Can go UPS) *e0»» St OS 

5 i J4 « 2 Tlo Hod 

type Ship mi. too lbs. X90SS24 $204 






6 



w?tui*e me largest doc* d iraae* ports to repair or &u4d you* own at discount 
prices including Hubs, renpe+s wheels and tires, A*les. Brakes Hitches. 
Wiremes ale . . _ 

4 hole Huns . Spmcsies $32.0Q!8et 

Ham i»12a1 Trailer springs 2000 LB capacity $22iPR 

&. 



Hem 


Wheal and Fire Sets 




tan 


*30x0 <4 Hoi*) 


$22.00 


1216 


4&0S12 HCH6) 


$34.09 


1201 


570r& 


$31.00 



6. A TV Tiros 

Save up to 60S 3 ply Boned Construction tU.S. Madei 

21 H 12 % B Ktiofthy $39,95 

21 x 11 sc B Tra-1 Pm $87,00 

S8TA 



2S x 12 if 9 Ti U-m busier 



-00 



7. Honda 

Qu^l pryj reli^hf* S3#lrc riptse SUPP^^ser Igr reduwd TV and RsfliO mter- 
terenee Oi AisM system automatically shots orr engme ^1 on toyei below sare 
hmil Chrcu-i] pialod kame lor prolecton Ideal 1m camping accessorres, small 
tools and appdiaftfis or ematgency Fewer 

ITEM *1680 EM-506 500 Walts 5299, 

1*52 EM-800 600 Wall* $327, 

ieo3 Ex-eooA soowstss $383, 

Will ship geee-retor to 4& States tor SiO 

Sere iQ ? Fiae too v *®* Otscoum Catitog 

Distounr prices efiGefieralws, Log Spllttw, Gas^nginee, Hydreutk Pens, 
Wlrcties, Traitor Peris, Air Tools, Truck accessories, ATV Tires, Go-Karl 
Farts 

OTHER TOLL FREE t-BOQ-533-5345 



Hours 8-4 M-F g.1 Sal 






Northern Hydraulics 1/ 

P-O. Box 1219 , Dept, # BOH 

Burnsville. MM. 55337 lt _ v __ M 

U» You Mas I er tar dor Vi m 

SEND COUPON FOR FREE DISCOUNT CATALOG 
tt&me 



Address _ 
Oly. 



Stsie 



.Zip 





The new ’84 Ford Tempo. 
Technology never felt so comfortable. 



The inside story. 

Unipos ilHtTK ir IN il 
o hi lpmtcr- refined a mii^i n 
mew for five (jomputer- 
desigjled pl.K'U'IIKTU f if 
Neills, d< mr. n Hti liiiJ win 
dim areas afford maxi- 
mum space efficient' i 

1ft vn luii]*)'* Irunt- 
wlX-%'1 -driv V 0)11 ligural ii mi 
wustk'isigncd in pr< wide 
mi mv interior n * mi Sintv 
iliere is no drive sltiJ t. 
there i.s no large I tump ti i 
n ib valuable 11< x >r space 
In JlioI. Tempo actually Ims 
mure ivar mom tlv.ni :i 
MLTtXXk'N^tOI).’ 

Jbrdr ivvrs com vn ietia*. 
com n ils are alt pkiivd 



wiltihi east reach hir 
fiddi-d ease, wipers and 
Whiter, dircctu maK. high 
Ix'LiniN and flash -tu-puss 
arc located i mu lie steering 
ci ili mu i itself 

Teel mo logy that works 
for you. 

Outside*, a unique ,ien i 
dynamic sliape chan lids 
tile wind i hit and an Hind 
Tempo to help iiwiiH 1 
fuel eETick’tiey It also 
directs i he air lit wv. rechic 
lug overall lift Sdr 
impnrvvd stahi lily and 
directional conin il 

It* front' wind drive 
delivers a I hu-at her 



l Met ion. while it* four- 
» lied inde|XTideill sus- 

I Vi in i i in pn ^ides a 
snoodi ride 

Mnv Tempo lias the 
worlds mu is[ .idv. lined 
anti mu 4 i\e ci imputcr, 1 1 ie 
KEC IV It processes up to 
J>i loon commands |X - r 
sc'o ind Coupled with 
Tempos Zf&Xi Use i, I ligh 
svirl Combustion l engine. 
you get quick | never 
response from a standing 
start and at cruising speed. 

Best-built 

American cars. 

Vi hen we s-av Qiralitv is 
lull 1.” we are talking 



all mt i in ire than a 
cc mini it n ieni . Vi e an.* ta l k 
mg all ml results. A ivcvnl 
sums concluded H ird 
makes l he best -hui 11 A n ter 
lean car*. The sunvj 
measured owner re|> Tied 
problems during the first 
three mom It* of owner 
ship i il hJK.'t ears designcsJ 
anil buili tn i he i v \nd 
that commitment cun- 
imiies in I 9 H i 

TLl ( -L\l l itl l .V\ hiliTkM' Vu^LIIIV 
Uhkr\ 

Have you driven, a Ford... 
lately? 









Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Vouf Health. 



Experience 
the Camel taste in 
Camel Filters, 




